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THE 


HANGS  AND  OBJECTIVES  OE  THE  STUDY 


A >  The  Range  of  the  Study 

1 .  This  study  is  devoted  to  a  very  specific  set  of  issues  : 

those  concerning  the  methods  of  estimating  manpower  requirements 
and  the  derivation  of  educational  requirements  from  these 
estimates.  Other  aspects  of  the  first  stage  of  the  Mediterranean 
Regional  Project  are  evaluated  in  two  other  documents.  In 
"ah  Experiment  in  Planning  by  Six  Countries"  ( 1 )  ,  a  statement 
of  the  scope  of  the  project  and  a  summary  of  some  of  the 
quantitative  features  of  the  plans  which  emerged  from  the  first 
stage  of  the  M.R.P.  are  presented  and,  in  addition ,  some  of 
the  policy  implications  are  drawn.  The  financial  aspects  of 
the  first  stage  are  examined  in  a  paper  on  the  "financial 
Implications  of  the  M.R.P.  Targets"  (2).  The  three  documents 
combined  -  this  study,  An  Exp  eminent ,  and  Financial  Implications  - 
provide  a  fairly  complete  evaluation  of  the  first  stage  of  the 
Ivi » R .  P . 


2.  The  range  of  this  study  is  limited  not  only 'because  it 

does  not  attempt  to  cover  fully  the  M.R.F.  experience  to  date 
b.ut  also  because,  in  general,  it  does  not  attempt  a  comprehensive 
comparison  of  the  manpower  requirements  approach  to  educational 
planning,  which  underlies  the  M.R.F. ,  with  other  approaches  to 
educational  planning  (3)*  However,  in  the  final  chapter, 
entitled  "A  Perspective  on  Educational  Planning  and  "the  Man¬ 
power  Requirements  Approach",  some  views  are  presented  on  the 
controversy  about  various  approaches  to  educational  planning. 

The  focus  of  the  study  was  purposely  concentrated  on  the 
problems  of  linking  the  targets  of  economic  growth  to  education¬ 
al  requirements  because  this  aspect  of  the  M.R.P.  approach 
provides  it  with  particular  characteristics  as  a  tool  for 
educational  planning.  As  the  length  of  this  study  testifies, 
even  this  smaller  field  provides  ample  challenge  for  analysis. 


(1)  O.E.C.D.  1965 

(a)  O.E.C.D.  1965  mimeo 

(iO  For  these  purposes  see  J.G.  Bowen,  "Assessing  the 

Economic  Contribution  of  Education  :  An  Appraisal  of 
Alternative  Approaches"  in  Economic  Aspects  of  Higher 
Education ,  O.E.C.D.  1964 
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p.  For  introductory  purposes,  it  is  helpful  to  indicate 

the  nature  of  the  problems  the  M.R.P.  had  to  face  and  the 
philosophy  of  the  approach  adopted.  As  an  excellent  statement 
of  this  type  was  presented  in  An  Experiment,  it  is  quoted  at 
length  here  : 

"The  Mediterranean  Regional  Project  (M.R.P.)  is  an 
attempt  by  the  six  O.E.G.D.  Mediterranean  countries  (1),  to 
relate  education  to  economic  growth  and  social  advancement . 

It  is  based  on  the  growing  realisation  that  education  and 
training,  as  well  as  the  volume  of  labour  and  the  amount  of 
physical  capital,  are  an  important  factor  in  economic  growth. 

In  fact,  recent  economic  research  has  shown  that  increases  in 
the  input  of  labour  and  of  physical  capital  leave  a  substantial 
portion  of  economic  growth  unaccounted  for,  thus  giving  rise  to 
the  concept  of  "the  third  factor"  of  production,  of  which 
education  is  presumed  to  be  an  important  element. 

"Row  the  proposition  that  the  knowledge  and  skills 
embodied  in  a  labour  force  have  something  to  do  with  its 
productivity  is  hardly  revolutionary  or  profound,  what  is 
novel,  however,  is  the  idea  of  establishing  a  kind  of 
quantitative  relationship  between  education  and  economic 
growth,  in  other  words,  the  notion  that  it  is  possible  broadly 
to  ascertain  the  investments  in  education  required  for 
achieving  specified  economic  objectives. 

"Many  attempts  have  been  made  to  measure  the  contribution 
of  education  to  economic  growth  and  to  calculate  the  rate  of 
return  to  society  on  investment  in  education.  The  aim  of 
these  efforts  has  been  precisely  to  determine  whether,  from  a 
purely  economic  point  of  view,  a  given  expenditure  on  education 
was  the  right  one,  and  to  ascertain  what  educational  expenditure 
would  be  required  for  a  given  rate  of  growth  or  level  of  out¬ 
put  .  Until  now,  however,  such  questions  have  remained  largely 
unanswered.  We  cannot  estimate  with  any  degree  of  precision 
the  relative  contributions  of  various  types  of  education  to 
economic  development.  We  cannot,  therefore,  weigh  the 
advantages  to  be  obtained  from  increased  expenditure  on 
education  against  those  that  may  be  derived  from  other 
expenditures  aimed  at  economic  growth.  Does  this  mean  that 
planning  education  with  a  vi ew  to  economic  development  is  in 
fact  impossible  V 


(1)  Greece,  Italy,  Portugal,  .Spain,  Turkey  and  Yugoslavia. 


_ 
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"The  contribution  of  the  M.R.P.  is  that  it  has  asked 
these  questions,  not  in  terms  of  abstractions  to  which  there 
can  be  no  answer,  but  in  the  real  conditions  of  planning  and 
policy-making  in  individual  countries .  All  governments  must 
make  decisions  with  regard  to  education,  for  no  society 
believes  that  market  forces  alone  can  be  relied  upon  to  govern 
the  allocation  of  resources  to  education.  Despite  all  the 
difficulties  and  uncertainties,  these  decisions  are  likely 
to  be  more  Judicious  if  they  are  made  in  the  light  of  careful 
analysis  of  economic  as  well  as  social  and  cultural  needs  - 
whatever  the  limitations  of  such  an  analysis  -  than  if  they 
are  made  in  a  haphazard  way.  ho  planner  can  predict  with  any 
degree  of  certainty  the  precise  number  of  technologists  or 
qualified  technicians  required  to  reach  a  given  production 
target  in  a  given  economic  framework.  But  such  precision  is 
hardly  necessary,  for  education,  considered  as  a  factor  of 
production,  is  partly  complementary  to,  and  partly  substitutable 
for,  other  factors  of  production.  A  certain  margin  of  error 
in  estimating  educational  needs  can  be  tolerated  and  need  not 
affect  the  overall  growth  targets  ;  for  it  might  be  possible 
to  compensate  for  any  shortage  of  qualified  manpower  by 
increasing  the  input  of  other  factors  of  production,  or  by 
planning  the  pattern  of  growth  more  closely  in  line  wit!  the 
pattern  of  qualification  structure  that  is  available  or 
attainable . 

"Planning  education  with  a  view  to  economic  growth  is, 
therefore,  far  from  being  a  purely  academic  exercise  of  no 
practical  interest.  In  fact,  it  is  precisely  through  the 
implementation  of  projects  such  as  the  M.R.P.,  through 
proceeding  by  trial  and  error,  that  a  better  insight  might 
ultimately  be  gained  into  the  relationship  between  education 
and  economic  development . 

"It  should  be  noted,  however,  that  the  M.R.P.  does  not 
concentrate  exclusively  on  economic  criteria  in  estimating 
educational  needs  :  it  also  gives  a  large  place  to  the  social 
and  cultural  objectives  which  education  serves  and  to  the 
demographic  trends  which  underlie  such  educational  needs.  In 
fact,  the  social  and  cultural  objectives  of  education  cannot  be 
assumed  to  be  unrelated  to  the  process  of  economic  development  : 
a  reduction  in  illiteracy  may  contribute  as  substantially  to 
an  increase  in  productivity  as  the  training  of  additional 
scientists  or  engineers.  The  guiding  concept  of  the  ivi.H.P. 
has  been  that  of  education  as  a  factor  which  makes  a  general 
contribution  to  the  quality  of  civilised  society,  though  the 
emphasis  is  definitely  on  its  contribution  to  economic  develop¬ 
ment.  Economic  requirements  and  criteria  provide  a  first 
estimate  of  minimum  educational  needs  ;  to  these  can  then  be 
added  the  additional  needs  derived  from  the  cultural ,  social 
and  political  objectives  of  education" . 


/ 


•  • 


B .  Objectives  of  the  Study 

4.  The  ivx.K.P.  Reports  represent  one  of  the  first  attempts 
to  develop  educational  plans  on  the  basis  of  comprehensive 
estimates  of  manpower  requirements  and  this  makes  the  task  of 
evaluation  complicated.  The  complication  arises  because  the 
M.R.P.  is  a  pioneering  example  of  one  general  type  of  approach 
to  educational  planning.  One  wishes,  therefore,  to  evaluate 
both  this  type  of  approach,  in  general,  and  the  M.R.P. 
experience,  in  particular. 

5.  The  procedure  in  this  study  was  conceived  with  a  view 
to  serving  both  these  ends.  First,  an  attempt  is  made  to  state 
clearly  some  of  the  basic  technical  arguments  which  have  been 
raised  against  the  methods  used  in  estimating  manpower 
requirements  for  educational  planning.  Then  the  data  presented 
in  the  M.R.P.  Reports  are  used  in  order  to  evaluate  the 
importance  of  these  arguments .  This  latter  aspect  is  particular¬ 
ly  important  because,  to  date,  arguments  about  the  various 
approaches  to  educational  planning  have  been  carried  on  solely 

in  theoretical  terms.  The  M.R.P.  provides  for  the  first  time 
the  means  to  evaluate  these  arguments  in  empirical  terms  By 
following  this  procedure,  the  M.R.P.  methods  can  be  examined 
in  light  of  the  basic  arguments  against  them  and,  at, the  same 
time,  by  using  the  M.R.P.  as  a  source  of  data,  some  indication 
of  the  present  state  of  knowledge  about  the  manpower  requirements 
approach  in  general  can  be  obtained. 

5.  There  was,  in  addition  to  this  primary  set  of 

objectives,  a  second  level  of  concerns  which  affected  the 
shape  of  the  study.  These  considerations  influenced  the 
choice  of  the  methods  of  analysis.  First,  methods  were  chosen 
which  would  be  commensurate  with  the  rather  crude  nature  of 
the  data  to  be  analyzed,  i.e.,  they  could  not  be  very 
sophisticated  methods.  Second,  methods  were  selected  which 
could  easily  be  used  in  the  future  by  those  attempting  to 
formulate  plans.  Third,  and  closely  related,  particular 
methods  of  analysis  were  chosen  because  they  reflected  a 
certain  attitude  toward  planning.  As  will  be  seen,  this 
attitude  places  emphasis  on  the  careful  consideration  of  the 
nature  of  the  uncertainties  involved  in  planning  and,  as  a 
parallel,  it  stresses  the  importance  of  the  indication  of.  and 
the  choice  among,  alternatives. 

C .  An  Introduction  to  the  Methodology  and  the  Structure  of 
the  Study . 

7  •  The  methodological  framework  of  the  manpower  requirement's 

approach  has  been  clearly  set  forth  in  an  early  M.R.P.  document. 

(i) 


( 1 )  H . S .  Parne s 4  "Forecasting  Educational  Reeds  for __tic o domic 

and  Social development" ,  0 . E . C . D .  T>61 
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It  is  not  necessary,  therefore,  to  describe  in  detail  the  steps 
actually  taken  in  the  creation  of  the  M.R.P.  plans.  As  already 
noted,  this  study  is  focused  on  a  limited,  but  central  portion 
of  the  total  planning  procedures  used  in  the  M.R.P.  For  this 
reason,  at  this  point,  it  will  suffice  to  outline  briefly  only 
that  part  of  the  manpower  requirements  approach  which  is  care¬ 
fully  examined  in  this  study .  In  Appendix  I,  a  fuller  account 
is  provided  of  the  methods  and  data  used  by  each  country  in 
the  M.B.P.  to  project  manpower  requirements  and  to  convert  them, 
into  educational  requirements .  headers  who  are  not  acquainted 
with  the  M.R.P.  reports  may  find  this  Appendix  helpful  as  a 
means  of  familiarizing  themselves  with  the  approach  used  in 
the  project. 

8.  The  methodology  consists  roughly  of  the  following  steps: 

(i)  Estimates  of  total  output  of  the  economy  -  since 
the  logic  of  the  manpower  requirements  approach  is  to  link  the 
targets  of  the  educational  system  to  those  of  the  economic 
system,  the  starting  point  of  the  planning  exercise  must  be 
the  establishment  of  estimates  of  the  target  levels  of  total 
output  in  the  economy  -  usually  stated  in  terms  of  Gross 
Domestic  Product  (G.D.P.)  or  Gross  Rational  Product  (G.D.P.). 

(ii)  Estimates  of  sectoral  output  -  since  it  is 
generally  felt  that  the  changing  structure  of  the  economy  as 
well  as  the  level  of  activity  is  likely  to  have  an  effect  on 
manpower  and,  therefore,  educational  requirements,  the  second 
step  is  to  estimate  the  division  of  the  total  output  among 
various  sectors  old  the  economy  in  the  target  year. 

(iii)  Estimates  of  inverse,  sectoral  labor  productivity  - 
In  order  to  link  level  and  structure  of  output  to  the  labor 
force  it  is  necessary  to  develop  estimates  of  the  inverse  of 
sectoral  labor  productivity,  i.e.  the  number  of  persons  employed 
per  unit  of  output  in  the  sector.  When  these  estimates  are 
multiplied  by  the  appropriate  sectoral  output  estimate  from 
step  2,  the  resultant  is  an  estimate  of  the  number  of  workers 
required  in  each  sector  of  the  economy  in  the  target  year. 

(iv)  Estimates  of  the  sectoral  occupational  distribution- 
It  is  supposed  that  different  types  of  labor  will  have  to  have 
different  types  of  educational  background  and,  therefore,  it 

is  necessary  to  estimate  the  number  of  workers  required 
according  to  occupation.  In  order  to  do  this,  estimates  are 
formed  of  the  occupational  distribution  of  the  labor  force 
within  each  sector.  Multiplying  these  estimates  by  the 
estimates  of  the  number  of  workers  required  in  each  sector,  as 
arrived  at  in  step  a,  will  give  the  numbers  of  workers  required 
in  each  occupation  in  each  sector  of  the  economy. 
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(v)  Estimates  of  the  total  occupational  distribution  - 
In  this  step,  the  numbers  in  a  given  occupation  in  each  sector 
are  added  up  for  all  sectors  in  order  to  arrive  at  an  estimate 
of  the  total  number  of  workers  in  that  occupation  required  in 
order  to  reach  the  targets  of  total  output . 

(vi)  Estimates  of  the  education  associated  with 
occupation  -  In  order  to  convert  the  occupational  estimates  into 
target  estimates  of  the  educational  stock  in  the  labor  force, 
estimates  must  be  developed  of  the  kinds  of  education  which  are 
to  be  associated  with  each  occupation.  Multiplying  these 
estimates  with  the  estimates  of  the  numbers  required  in  each 
occupation,  gives  the  number  with  each  kind  of  education  in 
each  occupation. 

(vii)  Estimates  of  the  total  educational  stock  -  In  this 
step  the  estimates  derived  in  step  6  are  added  up  over  all 
occupations  for  each  education  level.  The  resultant  figures 
give  estimates  of  the  required  stock  of  the  number  of  workers 

in  the  labor  force  having  each  type  of  education. 

(viii)  Estimates  of  the  increment  of  manpower  by 
education  -  To  convert  the  estimates  of  the  target  educational 
stock  into  flow  estimates,  it  is  necessary  to  subtract  from  the 
estimates  of  the  target  stock  the  number  of  those  already  in  the 
labor  force,  with  each  education  level,  who  are  expected  to  ( 

survive  until  the  target  year.  This  gives  an  estimate  of  the 
increment  of  manpower  by  education  category  which  it  will  be 
necessary  to  add  to  the  labor  force  over  the  period  of  the  plan. 

(ix)  Estimates  of  the  total  graduate  flow  -  Since  a 
portion  of  the  graduates  of  the  educational  system  do  not  enter 
the  labor  force,  the  increment  of  manpower  by  education  category 
must  be  multiplied  by  estimates  of  the  inverse  of  labor  force 
participation  rates  of  such  graduates .  The  resultant  figures 
will  represent  the  final  estimates  of  the  required  total  flow 
of  graduates  over  the  period  of  the  plan. 
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The  structure  of  this  study  follows  the  procedure  noted 
the  previous  section.  In  Chapter  II,  the  basic  technical 
arguments  which  have  been  raised  against  the  manpower  require¬ 
ments  approach  are  presented  and  the  questions  which  they  raise 
are  summarized.  In  Chapter  III,  empirical  analyses  are  carried 


using 


the  data  drawn  from  the  M.R.P.  Reports.  The  empirical 


out 

examples  are  designed  to  be  closely  related  to  the  questions 
raised  in  the  previ  ous  chapter.  Chapter  IV"  is  devoted  to  a. 
brief  review  of  the  results  and  some  concluding  remarks  drawn  up 
on  the  basis  of  the  analyses.  In  Chapter  V,  a  more  general 
statement  of  views  about  the  role  of  manpower  requirements  in 
educational  planning  is  presented.  The  Appendices  provide  : 
a  description  of  data  and  methods  used  in  each  of  the  m.R.I . , 


country's  manpower  requirements  forecasts 


of  method 


of  analysis  used  in  Chapter  III, 

y' 

empirical  analysis . 


statistics  drawn  from  the  M.R.P.  Reports  which 
basis  for  th 


detailed  explanations 
and  the  comparative 


sorv' 


tx  e 
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CHAPTER  II 


PROBLEMS  ARISING-  FROM  METHODS  OF  FORECASTING 

USED  FOR  THE  P-IL  PI  TERR  ARE  AIT  REGIONAL  PRQJE'CT: 

GENERAL  EXPOSITION 


10.  In  most  countries,  formal  planning  for  education  policy 

has  been  very  limited,  although  policy  decisions  have  to  be  taken 
every  day.  Recently,  there  have  been  more  attempts  to  base  educa¬ 
tional  policy  explicitly  upon  specified  long-term  objectives,  but 
often  proper  data  for  complete,  formal  planning  have  not  been 
available.  This  has  necessitated  an  approach  based  upon  the  ma¬ 
king  of  reasonable  hypotheses  concerning  what  the  future  of  the 
society  requires  of  present  educational  policy.  This  has  some¬ 
times  been  called  "planning  without  facts".  The  Mediterranean 
Regional  Project  National  Reports  represent  attempts  to  move 
beyond  this  rudimentary  stage  in  educational  planning.  Conside¬ 
rable  care  was  taken  to  gather  available  data  and  create  new 
data  in  order  to  formulate  plans  more  solidly  grounded  on  "facts". 


11  •  The  type  of  "perfect"  information  which  is  desirable 

for  planning  was  not,  of  course,  available.  Enough  data  existed, 
however  .  to  construct  plans  which  would  give  meaningful  guidance 
to  policy-makers.  If  policy-making  is  to  be  affected  by  planning 
in  the  near  future,  planners  cannot  wait  until  "perfect"  infor¬ 
mation  is  available.  The  M.R.P.  Reports  were  consciously  formu¬ 
lated  on  this  basis  in  the  face  of  time  and  resource  constraints. 


Now,  however,  these  Reports  themselves  are  a  source  of 
"facts"  ;  as  such  they  should  be  objectively  examined  to  see  what 
additional  information  they  can  yield  on  the  problems  facing 
those  who  seek  to  plan  educational  policy. 


12.  The  Reports  are  a  pioneering  effort  in  the  application 

of  the  manpower  requirements  approach  to  educational  planning. 
Their  existence  as  an  embodiment  of  this  approach  provides  a 
unique  opportunity  to  seek  answers  to  several  fundamental  ques¬ 
tions  about  the  validity  of  this  approach.  Because  of  this  ori¬ 
ginal  venture  there  is,  for  the  first  time,  some  hope  of  facing 
these  questions  in  the  realm  of  quantitative  reality  rather  than 
a  theoretical  vacuum  ;  many  variables  which  could  affect  the 
relationship  between  education,  and the  economy  have  been  sugges¬ 
ted,  now,  because  of  these  Reports,  some  indication  may  be  obtai¬ 
ned  a’,  out  which  of  these  variables  are,  in  fact,  most  important. 
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13.  This  section  of  the  Technical  Evaluation  of  the  M.R.P. 

is  to  be  largely  devoted  to  an  examination  of  these  questions 
about  the  manpower  requirements  approach  in  the  light  of  the  ex¬ 
perience  of  the  M.R.P.  This  chapter  contains  the  preliminary 
statement  of  the  questions.  The  empirical  analysis  relevant  to 
these  questions  is  presented  in  Chapter  III. 

14 •  The  list  of  questions  reviewed  in  this  chapter  should 

not  be  allowed  to  dim  the  impressive  dimensions  of  imagination 
and  effort  embodied  in  the  M.R.P.  Reports.  It  is  all  too  easy, 
in  reviewing  these  questions  and  seeking  their  answers,  to  for¬ 
get  that  such  a  review  has  been  possible  only  because  of  the  con¬ 
siderable  advances  made  by  the  authors  of  these  Reports  -  in  spi¬ 
te  of  the  handicaps  of  limited  time,  data  and  other  resources. 


15.  In  section  A,  a  statement  on  the  quantitative  terms  of 

reference  of  the  study  is  presented. In  sections  B  through  G,  the 
questions  about  method  are  reviewed.  The  most  general  form  of 
the  question  concerning  the  manpower  requirements  approach  is 
presented  in  Section  B.  Sections  C  through  G  contain  a  review  of 
the  fundamental  problems  which  might  lead  to  errors  in  manpower 
estimates,  and  an  examination  of  variants  of  technique. 


A.  The  Limits  of  the  Qualitative  Analysis 

In  this  review,  the  data  utilised  in  the  M.R.P.  Reports 
will  not  be  questioned  as  to  reliability  nor  will  alternative 
sources  of  similar  data  be  heavily  drawn  upon  to  supplement  or 
revise  the  work  carried  out  in  the  Reports .Bearing  in  mind  the 
limited  amount  of  resources  and  of  time  in  which  the  Reports  had 
to  be  written,  it  is  reasonable,  in  a  technical  evaluation,  to 
assume  that  those  responsible  for  the  Report  did  the  best  that 
could  be  done  to  find  data  and  to  verify  their  reliability.  Quan¬ 
titative  analysis  in  this  evaluation  therefore,  has  been  based 
almost  entirely  upon  the  data  provided  in  the  Reports. 


B.  Impact  of  Manpower  Requirements  on  the  Educational  System 

17.  The  most  general  manner  of  questioning  the  use  of  man¬ 

power  requirements  for  educational  planning  is  to  ask  whether, 
in  fact,  manpower  requirements  have,  or  should  have,  any  impact 
on  the  character  of  the  educational  system.  Critics  of  the  man¬ 
power  requirements  method  have  constructed  two  lines  of  attack 
between  which  they  seek  to  catch  advocates  of  this  approach.  The 
first  is  that  manpower  requirements  are  not  very  important.  They 
argue  that  the  educational  system  will  grow  roughly  as  the  eco¬ 
nomy  and  the  1  oh or  force  grow  and  that  is  all  that  is  required  ; 
that  ■■'•o  say,  that  the  quantitative  impact  of  manpower  requi¬ 
re’  m  s  on  the  e  duo  at  tonal  ay  atom  will  n<>  o  he  very  significant, 
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and  therefore  elaborate  and  involved  calculations  of  those  requi¬ 
rements  are  not  justified.  The  second  line  of  technical  argument 
is  quite  different.  It  is  that  the  methods  of  manpower  projection 
are  so  weak  that  manpower  requirements  cannot  be  estimated  with 
any  degree  of  certainty.  In  this  view,  even  if  manpower  require¬ 
ments  could  have  an  impact  on  educational  planning,  the  nature  of 
present  methods  is  such  that  any  estimates  are  liable  to  contain 
large  errors  and  that,  therefore,  no  planning  should  be  based 
upon  these  doubtful  procedures.  The  specific  weaknesses  of  method 
will  be  more  fully  detailed  in  the  following  sub-sections. 


18.  One  of  the  two  lines  of  attack  taken  by  critics  is  more 

destructive  than  the  other.  If  it  should  be  found  that  manpower 
requirements,  in  fact,  have  very  little  potential  impact  on  the 
educational  system,  then  the  elaborate  estimations  of  requirements 
would  hardly  be  justified  and  other  methods  for  planning  would 
have  to  be  adopted.  If,  on  the  other  hand,  the  impact  is  poten¬ 
tially  significant  but  the  possibilities  for  error  prove  large, 
more  intensive  efforts  to  improve  estimation  methods  would  be  cal¬ 
led  for  ;  a  potentially  effective  method  for  educational  planning 
would,  have  been  found  but  greater  care  would  have  to  be  taken  in 
using  it* 


19.  The  only  way  to  escape  this  dilemma  entirely,  is  to  show 

both  that  manpower  requirements  could  potentially  have  a  major 
impact  on  the  educational  system  and  that  possible  margins  of  er¬ 
ror  in  estimating  requirements  are  small  (or  at  least  small  rela¬ 
tive  to  those  inherent  in  alternative  planning  methods).  None  of 
the  M.R.P.  Reports  alone  provides  these  proofs,  nor  can  this  eva¬ 
luation,  based  on  all  these  Reports,  meet  that  test.  However, 
some  analyses  can  be  made  which  provide  partial  information  on 
these  issues.  Such  analyses  will  be  considered  in  Chapter  III. 


20.  Before  proceeding  to  these  analyses,  it  is  necessary  to 
state  more  fully  some  of  the  weaknesses  in  the  manpower  require¬ 
ments  method  which  critics  have  suggested  will  lead  to  errors  in 
requirements  estimates. 

C.  Productivity  Estimates  and  the  Occupational  Structure 

21.  Estimation  of  future  productivity  levels  -  output  per 
worker  -  is  one  of  the  most  serious  problems  to  be  dealt  with 
in  constructing  manpower  projections  related  to  economic  output. 
The  fact  that  these  estimates  are  likely  to  be  a  source  of  signi- 
f leant  orror  in  ounh  projections  is  suggested  by  analysis  of  past 
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productivity  trends  (l).  Studies  show  that  the  advance  of  pro¬ 
ductivity  is  quite  irregular  both  over  time  and  among  economic 
sectors.  These  irregularities  have  not  been  convincingly  linked 
to  any  secondary  factors.  For  this  reason,  it  must  be  presumed, 
at  present,  that  it  is  not  likely  that  estimates  of  future  pro¬ 
ductivity  levels  will  be  accurate. 


22.  In  the  M.R.P.  Reports  the  productivity  problem  appears 

at  two  levels  :  first,  in  the  estimation  of  sectoral  productivity 
and,  secondly,  in  the  estimation  of  the  occupational  structure 
within  the  sector.  The  problem  at  the  sectoral  level  is  a  problem 
which  all  economic  planning  and  forecasting  must  face.  As  is 
indicated  in  the  review  of  methods  presented  in  Appendix  I,  in 
most  of  the  M.R.P.  countries  estimates  of  sectoral  productivity 
made  for  existing  plans  or  forecasts  were  available  for  use  in 
constructing  the  M.R.P,  manpower  requirements  estimates.  Since 
the  rationale  of  the  manpower  requirements  approach  is  to  put 
educational  decision-making  in  line  with  economic  decisions,  it 
is  reasonable,  where  official  or  semi-official  planning  or  fore¬ 
casting  agencies  exist,  to  accept  such  estimates  of  factors  as 
these  bodies  can  provide,  c.g.  productivity.  In  general ,  the 
M.R.P.  planners  made  use  of  such  estimates.  Exception  to  this 
general  procedure  would  arise  only  where  the  manpower  analysis 
itself  gave  rise  to  constraints  which  the  economic  plan  or  fore¬ 
cast  had  not  taken  into  account.  This  point  will  be  reconsidered 
below. 


23.  At  the  occupational  level,  the  productivity  problem 

arises  because  it  is  only  reasonable  to  expect  that  productivity 
changes  will  require  changes  in  the  occupational  structure  wit¬ 
hin  a  sector.  As  noted  in  Appendix  I,  a  number  of  methods  for 
predicting  this  effect  arc  available  and  several  were  used  in 
the  M.R.P.  Reports . Shifts  in  the  occupational  structure  within 
sectors  were  estimated  by  extrapolating  trends  in  structure  from 
past  periods.  The  occupational  structure  of  leading  firms  was 
used  as  a  predictor  of  the  future  average  pattern  in  the  sector. 
International  comparisons  of  occupational  structure  were  used  in 
a  variety  of  ways.  "Special  factors"  such  as  the  size  of  the 
sector,  planned  expansion  of  large  firms,  changes  in  the  organi¬ 
sational  structure  within  both  sectors  and  firms  provided  grounds 
for  other  adjustments  in  occupational  estimates.  Sociological 
analysis  of  job  tasks  was  attempted,  in  one  case,  as  a  means  of 
defining  an  "optimum"  structure  of  occupations  for  the  future. 


(1)  The  most  complete  study  of  such  trends  to  date  is 

J .  KendrJ  c  ^Productivity  Trends  in  the  United  States. 
Rational  Bureau  of  Economic  Research  Study,  Princeton 
University  Press,  1961. 


Employer  estimates  of  future  occupational  needs  wore  sometimes 
used.  The  difficulty  is,  however,  that  there  is  virtually  no 
evidence  as  to  which  of  these  methods,  if  any,  provides  reliable 
estimates  of  future  occupational  structure,  bo  analysis  has  yet 
come  to  light  which  compares  estimations  of  occupational  struc¬ 
ture  made  on  the  basis  of  one  or  more  of  these  methods  with  ac¬ 
tual  historical  changes  in  that  structure,  ITo  sound  empirical 
basis  for  evaluating  these  methods  has  yet  been  explored,  thou  ,h 

such  analysis  is  conceptually  possible.  Some  indication  of  the 
lines  which  such  analysis  might  take  is  provided  later  in  this 
study. 

D.  The  Effects  of  Supply  Conditions  upon  Amount  Demanded 

24.  While,  as  just  noted,  a  variety  of  methods  were  used  to 

estimate  f  iture  occupational  structure  in  each  sector,  in  the 
h.R.P,  Reports,  it  was  generally  assumed  that  at  a  given  point 
in  time,  a  given  level  of  output  in  a  particular  economic  sector 
would  require  a  fixed  amount  of  workers  with  particular  types  of 
skills,  i.e.  fixed  occupational  input  coefficients  (l)  (or,  it 
might  be  argued,  it  was  assumed  that  a  given  productivity  level 
in  a  given  sector  required  fixed  numbers  in  various  occupations) 
This  has  been  the  usual  assumption  in  manpower  planning  and  cri¬ 
tics  point  out  that,  when  estimates  have  been  formed  on  the  basi 
of  extrapolation  or  of  international  comparisons,  no  considera¬ 
tion  has  been  given  to  the  possibility  that  a  particular  level 
of  output  (or  productivity)  could  be  achieved  with  a  variety  of 
inputs . 


25.  It  is  perhaps  helpful  to  point  cut  that  this  criticism 

is  really  a  form  of  an  old  and  continuing  argument  in  economic 
theory  about  whether,  at  a  given  point  in  time,  input  coeffi¬ 
cients  can  be  varied  in  response  to  differences  in  relative  sup¬ 
plies  of  various  inputs,  o.g.,  capital  and  labor,  without  chan¬ 
ging  the  level  of  output  (or  productivity).  This  has  sometimes 
been  called  the  question  of  the  effects  of  conditions  of  supply 
upon  the  amount  of  various  innuts  demanded  ;  it  has  also  been 
called  the  substitution  question. 


26.  It  is  necessary  to  follow  this  point  a  little  further 

in  technical  terms  in  order  to  avoid  confusion.  At  a  given  point 
in  time  either  of  two  technological  states  exist  ;  for  a  set 
of  level  of  output  (or  productivity)  in  a  sector,  a)  input  coef¬ 
ficients  are  fixed  or,  b)  input  coefficients  can  be  varied  in 


(1) 


Here  and  below  occupational  coefficient  is  defined  as 
the  number  of  workers  in  an  occupation  in  a  sector  per 
unit  of  sectoral  output. 
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response  to  changes  in  the  supply  of  various  inputs.  However , 
when  input  coefficients  for  a  given  sector  level  of  output  (or 
productivity)  arc  looked  at  for  two  different  periods  of  time, 
these  coefficients  could  differ  either  a)  because  the  state  of 
technological  knowledge  changed,  or,  b)  because  relative  supplies 
on  inputs  changed  and  substitution  occured,  or,  c)  because  of  a 
combination  of  a)  and  b).  It  is  important  to  distinguish  between 
changes  in  input  coefficients  which  occur  because  of  changes  in 
technological  knowledge  and  those  which  occur,  with  technological 
knowledge  constant,  because  of  the  existence  of  substitution  pos¬ 
sibilities. 


27.  In  the  M.R.P.  Reports  this  distinction  was,  in  general, 

not  clearly  made.  The  changes  in  productivity  which  were  estima¬ 
ted  for  the  plan  period  were  generally  taken  to  reflect  the  chan¬ 
ges  in  the  state  of  technological  knowledge,  but  the  possibilities 
of  substitution  -  and  therefore  the  effects  of  the  conditions  of 
supply  on  the  amount  of  various  types  of  labor  demanded  -  were 
not  explicitly  considered. 


28.  The  importance  for  manpower  planning  of  considering 
substitution  possibilities  -  supply  effects  on  amount  demanded  - 
occurs  at  two  levels.  The  first  has  to  do  with  the  use  and  inter¬ 
pretation  of  observed  data  on  occupational  inputs.  The  second  has  ^ 
to  do  with  the  projection  or  forecast  of  occupational  inputs. 

29.  The  importance  at  the  first  level  becomes  clear  if  the 
following  question  is  asked  :  are  presently  observed  occupational 
inputs  solely  determined  by  the  pattern  of  economic  outputs  or  do 
they  reflect,  as  well,  the  relative  supplies  of  various  types  of 
labor  which  are  available.  Only  in  the  Yugoslav  Report  is  this 
point  explicitly  raised.  It  states  (l)  that  changes  in  the  edu¬ 
cational  system  had  led  to  a  large  increase  from  1956  to  i960  in 
the  relative  supply  or  workers  with  higher  qualifications,  and 
that  the  absorption  of  these  workers  was  reflected  in  the  numeri¬ 
cal  relationship  of  personnel  with  high  qualifications  to  other 
type  of  labor,  as  observed  in  i960.  Thus  the  trend  in  occupatio¬ 
nal  structure  from  1956  to  i960  probably  reflected  not  so  much  a 
change  in  the  technological  conditions  of  demand  as  a  change  in 

the  relative  sunalies  of  tvoes  of  labour. 

•  *  •» 


p.  82—86  I-i.R.P.  Country  Reports  :  Yugoslavia,  O.L.C.D. 
1965.  Also  note  that  the  Yugoslavia  classification  is 
a  mix  of  occupational  and  educational  qualification, 
as  noted  in  Appendix  I  below. 


(i) 
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30.  The  importance  at  the  second  level  is  obvious  if  it  is 

asked  :  what  if  the  future  occupational  structure  for  various 
sectors  in  Yugoslavia  were  to  be  estimated  by  extrapolating  the 
1956-1960  trend,  or,  what  if  another  country,  basing  thei-r  esti¬ 
mates  of  occupational  input  requirements  on  international  compa¬ 
risons,  used  the  Yugoslavia  i960  data  as  a  basis  for  determining 
their  future  target  ?  In  both  cases,  the  effects  of  the  unique 
supply  conditions  in  Yugoslavia  in  i960  would  introduce  biases 
in  the  estimates  for  the  future.  The  existence  of  substitution 
possibilities,  and  therefore  supply  effects,  is  important  at  this 
second  level,  not  only  because  it  can  introduce  such  biases  into 
the  estimates  for  the  future,  but  also  because  it  suggests  that 
even  for  a  projected  given  level  of  sectoral  output  (or  produc¬ 
tivity)  there  may  be  not  one  set  of  occupational  inputs  but 
several  alternative  occupational  input  patterns  to  be  considered » 


31.  It  is  not  surprising  that  users  of  the  manpower  require¬ 

ments  approach  have  generally  overlooked  these  supply  effects. 

The  rationale  of  the  approach  is  dominated  by  the  view  that  an 
economic  plan  or  forecast  is  already  given  and  that  this  genera¬ 
tes  a  unique  set  of  demands  for  various  types  of  labor,  which 
the  educational  system  must  be  adjusted  to  supply  ;  it  is  an  ex¬ 
clusively  demand  rationale.  But  the  failure  to  differentiate  sup¬ 
ply  effect  from  other  factors  influencing  the  occupational  struo  - 
ture  can,  as  the  example  cited  above  suggests,  introduce  serious 
biases  into  the  estimates  of  manpower  requirements.  Manpower  re¬ 
quirements  are  estimated,  in  the  case  of  educational  planning, 
in  order  to  determine  the  conditions  of  supply  of  various  types 
of  labor.  But  if  the  estimating  procedures  themselves  are  biased 
by  the  supply  effects  of  the  past,  then  there  is  a  serious  ele¬ 
ment  of  indeterminacy  in  the  procedures  -  the  conditions  of  sup¬ 
ply  determine  the  conditions  of  supply. 


32.  The  M.R.P.  Reports  —aside  from  that  of  Yugoslavia  —  got 
around  the  indeterminacy  introduced  by  supply  effects  by  assuming 
that  occupational  coefficients  are  not  responsive  to  relative 
occupational  supplies  ;  it  was  implicitly  assumed  that  a  change 
in  the  supply  of  one  occupation  relative  to  another  would  not 
induce  a  change  in  sectoral  occupational  inputs.  This  assumption 
is  not  necessarily  incorrect,  thou0h  the  Yugoslav  experience 
noted  above  suggests  it  might  be.  Empirical  evidence  was  not  pre¬ 
sented  in  any  of  the  Reports  to,  support  this  assumption. 

33.  To  reiterate,  if,  in  fact,  supply  effects  on  demand  are 
important,  then  the  manpower  requirements  approach  becomes  much 
more  complicated.  First,  methods  of  deriving  estimates  by  trend 
extrapolation,  international  comparison,  or  by  using  leading 
firms  as  predictors,  will  all  be  subject  to  bias  -  since  they 
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are  all  based  to  some  extent  on  observed  occupational  inputs 
which  are  influenced  by  supply  effects.  Secondly,  the  derivation 
of  a  single  set  of  manpower  requirements  relating  to  a  given  eco¬ 
nomic  plan  of  forecast  must  become  more  complicated.  If  substitu¬ 
tion  is  possible,  then  a  wide  variety  of  occupational  patterns 
will  be  consistent  with  the  given  economic  plan  or  forecast  and 
the  problem  will  be  to  choose  a  single  "optimum"  set  of  occupa¬ 

tional  requirements  from  among  the  range  of  alternatives « 

34.  There  are  several  criteria,  both  economic  and  social, 

which  might  be  applied  in  order  to  select  an  "optimum"  set  of 
occupational  requirements  from  among  alternative  sets.  This  is 
not  the  place  to  explore  these  criteria  and  the  ramifications  of 
their  use  (l).  It  must  suffice  to  mention  a  single  one  as  an 
example  :  the  criterion  of  cost-minimisation.  For  instance,  if 
there  are  several  sets  of  occupational  requirements  which  would 
be  consistent  with  the  given  economic  plan  or  forecast  the#  one 
would  choose  that  set  which  would  require  the  least  cost  in  terms 
of  educational  expenditure. 


33.  It  should  be  kept  in  mind  that  there  are  two  facets  to 

the  problem  of  supply  effects  upon  demand  with  respect  to  educa¬ 
tional  planning.  The  first  concerns  the  relationship  between  the 
economic  outputs  and  the  occupational  inputs.  The  second  involves 
the  relations  between  occupations  and  the  educational  require¬ 
ments  for  these  occupations.  Thus  the  relationship  between  the 
educational  system  and  a  given  pattern  of  economic  outputs  might 
vary  because  of  either  of  these  two  possible  levels  of  effects. 
For  instance ,  technology  might  be  such  that  there  is  a  fixed 
coefficient  relating  output  in  the  manufacturing  sector  and  the 
number  of  engineers  employed  in  that  sector  -  no  supply  effects 
at  the  first  level  —  but  there  might  be  a  number  of  different 
educational  patterns  which  could  produce  an  engineer  —  supply 
effects  at  the  second  level  ;  the  relation  between  output  in 
manufacturing  and  the  educational  system  would  be  variable  be¬ 
cause  of  the  possibilities  of  substitution  at  the  second  level 
even  though  there  are  no  opportunities  for  substitution  at  the 
first  level.  The  question  of  the  relation  between  occupations 
and  education  is  more  fully  discussed  in  sub— section  F» 


36.  In  two  of  the  M.R.P.  Reports,  problems  explicitly  recog¬ 
nised  by  the  authors  could  have  led  logically  to  a  careful  consi¬ 
deration  of  substitution  possibilities  -  that  is,  supply  effect  So 


a) 


Alternative  criteria  are  discussed  briefly  on  page  38. 
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37.  In  the  Turkish  Report,  it  was  found  that  the  projected 

requirements  for  1375  for  Class  C  workers  -  predominantly  skilled 
industrial  workers  and  skilled  sales  and  clerical  workers  —  could 
not  possibly  be  met  because  of  real  limitations  upon  the  rate  at 
which  the  segment  of  the  educational  system  "producing"  these  wor¬ 
kers  could  be  expanded  (l).  It  was  decided  that  this  deficit  would 
be  met  by  training  the  additional  Class  C  workers  required  through 
vocational  programmes.  This  is  clearly  a  case  of  substituting  one 
educational  programme  for  another  —  the  second  level  supply  effect 
discussed  above.  It  is  curious  that  the  assumed  ability  to  vary 
the  educational  requirements  for  an  occupation  group  did  not  lead 
to  a  more  general  consideration  of  substitution  possibilities,  at 
both  levels,  and  thereby  to  the  effects  of  supply  conditions  upon 
demand . 


38.  Similarly,  in  the  Italian  Report,  it  was  found  that  be¬ 

cause  of  limitations  on  the  obtainable  rate  of  growth  of  the  edu¬ 
cational  system  one  third  of  the  estimated  requirements  could  not 
be  met  (2).  The  report  hints  that  perhaps  substitution  of  other 
inputs  will  be  required  but  does  not  follow  up  this  lead  to  re¬ 
vise  estimates  in  the  li0ht  of  this  possibility. 


39.  These  two  examples  also  serve  to  illustrate  a  point 

raised  in  the  previous  sub-section.  In  both  cases  the  manpower 
analysis  started  from  output  and  productivity  figures  given  by 
official  or  semi-official  organisations.  The  manpower  analysis 
led  to  a  set  of  estimated  requirements  which  could  not  be  ful¬ 
filled  because  of  real  constraints  upon  the  growth  of  the  educa¬ 
tional  system.  The  next  logical  step  would  be  either  to  re-exami¬ 
ne  the  methods  used  to  derive  the  manpower  requirements  —  for 
instance  by  trying  to  take  into  account  substitution  possibili¬ 
ties  —  or  force  a  revision  of  the  output  and  productivity  esti¬ 
mates  made  by  the  official  or  semi-official  organisations.  The 
Italian  Report  explicitly  recognises  this  logical  step  (3)  but 
does  not  carry  it  out.  The  Turkish  Report  —  as  has  been  pointed 
out  -  avoids  the  full  implications  of  the  fact  by  assuming  second 
level  substitution  is  possible  in  a  single  case. 


(1) 

P.  42  and  52.  w.Pi.P. 

Country 

Reports  :  Turkey, 

O.L.C.D.,  1965. 

(2) 

P.  103  -  104,  M.R.P. 

Country 

Reports  :  Italy 

O.E.C.D.,  1965. 

(3) 

Ibid. 
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40.  These  cases  suggest  that  consideration  of  skilled  man¬ 
power  constraints  needs  to  be  more  fully  integrated  into  the  ^ 

total  economic  planning  process  and  that  methods  of  estimating 
requirements  for  manpower  need  to  be  more  complex.  If  response 
to  relative  supplies  of  manpower  by  adjusting  input  coefficients 

is  not  possible,  the  problem  of  real  manpower  constraints  must 

be  taken  into  account  in  planning  or  forecasting  output .  If  ad¬ 
justments  in  manpower  inputs  in  response  to  supply  are  possible, 
manpower  estimating  techniques  should  reflect  this  possibility. 


E.  The  Degree  of  Disaggregation. 

41.  A  question  which  has  been  raised  several  times  with 

respect  to  manpower  requirements  is  :  What  degree  of  disaggrega¬ 
tion  is  necessary  to  obtain  reasonably  accurate  manpower  require¬ 
ment  estimates  ?  The  range  of  degrees  of  disaggregation  suggested 
has  been  quite  wide.  The  earliest  models  of  Correa  and  Tinber¬ 
gen  (l)  related  education  levels  directly  to  G.N.P.  Disaggrega¬ 
tion  from  this  point  has  followed  two  lines  :  first,  disaggrega¬ 
tion  of  G.N.P.  into  sectors  and  sub-sectors  ;  secondly,  insertion 
of  the  occupational  distribution  of  the  labour  force  between  the 
output  estimates  and  the  educational  requirements  —  and,  still 
further,  more  and  more  refined  breakdowns  of  occupation  groups. 
Attempts  to  establish  the  most  reliable  degree  of  aggregation  on 
theoretical  grounds  quickly  run  into  complex  difficulties.  Judg¬ 
ment,  based  on  piece-meal  empirical  evidence,  will  probably  con¬ 
tinue  to  be  the  grounds  upon  which  the  level  of  aggregation  is 
determined  for  some  time  to  come. 


42.  The  II.R.P.  Reports,  with  the  exception  of  Portugal,  dis¬ 

aggregated  G.R.P.  into  at  least  eight  economic  sectors,  and  in 
the  Greek  and  Spanish  Reports  disaggregation  of  sectors  into  sub¬ 
sectors  is  alluded  to.  Analyses  for  other  countries  may  have 
carried  disaggregation  to  the  sub— sector  level,  though  it  was  not 
mentioned  in  the  Reports.  The  degree  of  occupation  disaggregation 
varied  quite  widely,  from  six  categories  for  Italy  to  62  for 
Greece . 


43.  Two  general,  different  reasons  for  considering  high 

degrees  of  disaggregation  desirable  can  be  briefly  described 
here.  The  first  depends  upon  the  characteristics  of  the  educa¬ 
tional  system.  The  educational  programme  for  certain  highly  spe¬ 
cialised  skills  may  be  quite  long  and  also  quite  specific  in 
content  to  the  particular  skills.  If  such  skills  are  believed  tc 


(i) 


"Quantitative  Adaptation  of  Education  to  Accelerated  i 
Growth" ,  Kyklos ,  Vol.  15,  1962. 
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be  closely  related  to  economic  activity  then  a  s,  ecial  occupatio¬ 
nal  category  would  be  required  for  then  (on  these  , , rounds  it  is 
reasonable  to  establish  separate  categories  for  engineers  as  op¬ 
posed  to  administrators  but  not  for  barbers  as  opposed  to  fire- 
mep).  It  would  then  be  necessary  to  see  whether  workers  with 
these  skills  are  concentrated  in  particular  economic  sectors.  If 
so,  projections  would  have  to  be  disaggregate  enough  to  trace  the 
parti cular  development  of  those  sectors.  If  such  skills  were  con¬ 
centrated  even  more  in  particular  subsectors,  further  disaggrega¬ 
tion  would  be  required. 


44.  The  second  reason  for  considering  disaggregation  would 

be  to  improve  the  reliability  of  estimates.  Reliability  of  esti¬ 
mates  depends  upon  the  stability  of  the  relationship  between  the 
variable  estimated  -  in  this  case  occupational  or  educational  re¬ 
quirements  -  and  the  independent  variables  -  in  this  case  econo¬ 
mic  indicators.  The  cr.se  where  disaggregation  of  the  independent 
variables  is  desirable  is  perhaps  best  illustrated  by  means  of  a 
hypothetical  example.  Suppose  the  problem  is  to  estimate  the  re¬ 
quirement  of  engineers  in  the  economy  and  the  independent  varia¬ 
ble  to  which  engineers  are  to  be  related  is  G-.U.P.  Further,  as¬ 
sume  that  engineer  requirements  are  closely  related  to  output  in 
the  Manufacturing  sector  but  are  not  closely  related  to  output 
in  another  sector  such  as  Commerce  and  Finance.  Row  suppose  that 
movements  in  the  level  of  output  in  Commerce  and  Finance  dominate 
the  movements  in  the  aggregate  variable,  G.N.P.  It  is  clear  that 
in  such  a  case  a  better  estimate  will  be  obtained  if  the  variable 
C.F.P.  is  not  used  in  an  aggregate  form  but  is  disaggregated  so 
that  the  component  stability  of  the  engineering— Manufacturing 
relationship  can  emerge  and  the  disturbing  component,  Commerce 
and  Finance ,  can  be  separated  out. 


45.  On  the  other  hand,  stable  estimating  relationships  for 

a  v  riable  are  sometimes  discovered  by  aggregating  variables 
whose  movements  have  conflicting  influences  on  the  estimated 
variable  -  thus  component  instability  may  be  cancelled  out  .in 
the  aggregate.  The  desirable  degree  of  disaggregation  must  be 
determined  in  view  of  these  two  opposing  possibilities. 


46.  Attempts  to  answer  the  questions  concerning  degrees  of 

disaggregation  are  important  in  order  to  judge  better  the  relia¬ 
bility  of  the  estimates  obtained  and  also  to  make  better  use  of 
the  human  and  financial  resources  for  the  development  of  estima¬ 
tes.  A  great  deal  of  energy  can  be  spent  on  obtaining  finer  de¬ 
grees  of  disaggregation  and  it  may  well  be  that  these  refinements 
do  not  substantially  increase  the  reliability  of  the  estimates. 
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47.  In  addition,  this  question  is  important  because  some 
critics  have  argued  that  the  relationship  between  output  and  edu¬ 
cational  inputs  is  so  complex  that  it  can  only  be  reliably  esti¬ 
mated  by  projecting  requirements  formulated  at  the  level  of  indi¬ 
vidual  firms  and  that,  since  data  for  such  estimates  cannot  be 
collected,  the  manpower  approach  should  be  abandoned. 

F.  Occupational -Educational  Relationships 

48.  The  manpower  requirements  approach,  as  used  in  the 
M.R.P.,  puts  a  great  deal  of  emphasis  on  the  estimation  of  the 
numbers  required  accordin0  to  occupation.  But  if  these  occupa¬ 
tional  estimates  are  to  be  used  for  educational  planning,  a  means 
must  be  found  to  convert  the  estimates  of  occupational  require¬ 
ments  into  educational  equivalents.  Both  advocates  and  critics 

of  the  manpower  approach  agree  that  we  know  very  little  about  the 
relationship  between  particular  occupations  and  the  education 
they  require . 


49.  Therefore,  the  weakest  link  in  the  analystical  chain 

which  constitutes  the  manpower  requirements  method  is  the  con¬ 
version  of  occupational  estimates  into  educational  estimates.  In 
fact,  the  determination  of  these  relationships  meets  with  pro¬ 
blems  analogous  to  each  of  those  described  in  the  previous  three 
sections  ;  there  exist  productivity,  supply  effect  and  disaggre¬ 
gation  problems  related  to  the  conversion  of  occupation  to  edu¬ 
cation  requirements.  More  important,  the  amount  of  information 
available  on  past  occupational-educational  relationships  is  very 
limited. 


50.  The  productivity  problem  with  respect  to  occupational- 

educational  relationships  has  two  aspects.  First,  changing  know— 
l3dge  of  technological  processes  may  require  a  derivative  change 
in  the  educational  input  for  a  particular  occupation  e.g.  intro¬ 
duction  of  data  processing  machines,  a  change  in  the  type  of 
training  for  clerical  workers  (this  may  be  either  more  or  less 
complex  training).  Secondly,  changes  in  educational  knowledge 
and  processes  may  change  the  educational  input  for  a  particular 
occupation,  e.g.  improved  science  curricula  may  allow  the  acqui¬ 
sition  of  technical  skills  with  fewer  years  of  education. 


51.  Supply  effects  upon  the  occupational-educational  rela¬ 

tionship  were  touched  upon  in  Section  C.  -  they  constitute  a  se¬ 
cond  level  of  substitution  possibilities.  It  may  be  possible  to 
fill  a  given  occupation  group  with  a  wide  variety  of  educational 
inputs,  without  seriously  affecting  productivity.  It  this  is  the 
case,  other  criteria,  such  as  relative  costs,  are  needed  to  se¬ 
lect  among  the  possibilities. 
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52.  The  aggregation  problem  occurs  here  since  the  question 

arises  as  to  whether  the  educational  requirements  for  a  given 
occupation  are  the  same  regardless  of  the  economic  sector  in  whic 
the  occupation  is  carried  out  ;  in  other  words,  is  a  three-way 
cross-classification  :  education,  occupation  and  economic  sector, 
required  ? 


53.  Useful  comparative  information  on  educational-occupatio¬ 

nal  relationships  is  particularly  difficult  to  obtain  because  of 
the  differences  among  countries  in  the  institutional  characteris¬ 
tics  of  educational  systems.  As  described  in  Appendix  I,  because 
of  this  limited  information  educational-occupational  conversions 
in  the  il.R.P.  Reports  were  for  the  most  part  based  upon  judgment- 
In  some  cases  trends  in  educational  attainment  for  various  occu¬ 
pations  were  extrapolated  and  some  vague  international  compari¬ 
sons  x-7ere  alluded  to .  knowledge  about  the  factors  affecting  the 
relationship  between  occupations  and  educational  requirements 
is  still  extremely  rudimentary. 


G-#  Sensitivity  Analysis 

) 

54.  There  are  no  simple  answers  to  the  problems  described 

in  the  preceding  sections.  There  is,  however,  a  very  simple  tech¬ 
nique  which  can  be  used  tentatively  to  determine  the  relative 
importance  of  these  problems.  This  technique  can  be  called  sensi¬ 
tivity  analysis.  It  amounts  simply  to  varying  key  parameters, 
variables  or  assumptions  and  then  calculating  the  sensitivity  of 
final  estimates  to  those  variations. 


55.  In  Chapter  III  of  this  paper  empirical  examples  are  pre¬ 

sented  of  the  application  of  sensitivity  analysis  to  the  data 
from  the  M.R.P.  Reports.  These  examples  provide  some  insight  into 
the  scope  of  the  problems  discussed  thus  far. 


56.  Sensitivity  analysis  can  be  used  not  only  for  the  pur¬ 

pose  of  shedding  light  on  these  specific  problems  but  can  also  be 
introduced  more  directly  into  the  planning  process.  In  planning 
itself,  sensitivity  analysis  has  three  distinct  uses.  First,  tes¬ 
ting  preliminary  estimates  by  sensitivity  analysis  would  help 
planners  focus  their  attention  for  further  study  upon  those  para¬ 
meters,  variables  and  assumptions  to  which  final  estimates  prove 
particularly  sensitive.  This  would  allox-7  improvement  of  estima¬ 
tions  by  a  series  of  successive  approximations. 


\ 
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57.  The  second  and  third  uses  are  closely  related  to  the 

function  which  estimates,  such  as  those  presented  in  the  Fi.R.P.,  { 

are  to  serve.  If  these  estimates  consist  of  documents  which  are 
to  aid  decision-makers  -  for  instance,  ministers  of  education  and 
labour  -  they  should  allow  for  the  exercise  of  the  decision¬ 
makers  judgment,  that  is,  they  should  present  alternatives  for 
choice.  The  second  use  of  sensitivity  analysis  would  be  in  the 
presentation  of  such  alternatives  :  at  points  where  uncertainty 
remains  about  key  parameters,  the  parameters  could  be  varied  over 
the  range  of  uncertainty  and  the  effect  on  the  final  estimates 
reflected.  Presented  in  this  form,  final  estimates  would  reflect 
a  range  of  uncertainty  and  the  decision-maker  would  be  allowed  to 
make  judgments  about  the  most  reasonable  values  within  this  range 
or  would  be  able  to  adjust  policy  decision  in  view  of  the  degrees 
of  uncertainty  about  estimates. 


58.  The  third  use  of  sensitivity  analysis  would  also  genera¬ 

te  sets  of  alternatives  for  decision-makers.  In  this  use  the  ana¬ 
lysis  would  be  viewed  as  a  crude  substitute  for  the  type  of  cost- 
benefit  analysis  which  is  commonly  suggested  as  a  basis  for 
decision-making  in  the  public  sector  (l).  Recognition  of  the 
difficulties  of  quantifying  the  "benefits”  or  "output"  of  edu¬ 
cation  was  perhaps  the  major  factor  in  the  creation  and  accep¬ 
tance  of  the  manpower  requirements  approach.  Even  granting  such 
difficulties,  there  is  some  room  in  this  approach  for  a  type  of 
pseudo-cost-benefit  analysis  through  sensitivity  analysis.  For 
instance ,  in  all  the  reports  assumptions  were  ma.de  about  the  ra¬ 
tio  of  pupils  to  teachers  and  pupils  per  classroom  (or  floor 
space  per  pupil).  These  ratios  were  generally  taken  to  be  a 
rough  index  of  quality.  It  would  have  been  quite  simple  to  vary 
these  ratios  and  calculate  the  effect  of  the  variations  on  total 
costs.  (An  empirical  example  of  this  type  of  analysis  is  presen¬ 
ted  in  Chapter  III) .  Decision-makers  would  have  their  own  opi¬ 
nions  about  the  degree  to  which  lowering  the  pupil/teacher  ratio 
would  improve  the  quality  of  the  education  and  they  would  be  able 
to  balance  these  assessed  benefits  against  the  explicitly  defined 
increase  in  costs.  Other  "policy  variables"  might  be  treated  in 
a  similar  fashion. 


(l)  See,  for  instance,  Otto  Eckstein,  "A  Survey  of  the 

Theory  of  Public  Expenditure  Criteria"  in  Public  Finan¬ 
ces.  heeds , _ Sources  and  Utilisation ,  National  Bureau , 

Princeton  University,  1961 • 
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H.  The  Questions  Raised 

59.  Before  turning  to  the  empirical  analysis,  it  is  useful 

to  review  the  general  questions  that  have  been  raised  as  basic 
criticisms  of  the  manpower  approach. 

1.  Is  the  quantitative  impact  of  manpower  requirements 
on  the  educational  system  likely  to  be  very  significant? 

2.  To  what  degree  do  uncertainties  about  productivity 
change  (technological  change)  affect  estimates  of  man¬ 
power  requirements  ? 

3.  Are  occupational  input  coefficients  at  a  given  point 
in  time  fixed  or  variable,  and  how  much  difference  would 
it  make  if  they  were  variable  rather  than  fixed  ?  ' 

4.  To  what  degree  must  the  economic  structure  and  the 
labor  force  be  disaggregated  in  making  estimates,  i.e., 
must  separate  estimates  be  made  for  economic  sectors, 
industries,  or  firms  -^nd  how  far  must  the  labor  force 
be  broken  down  by  occupations  if  reliable  estimates  are 
to  be  made  ? 

5o  What  difference  does  the  general  ignorance  of 
occupational-educational  relationships  make  in  the 
determination  of  the  usefulness  of  educational  require¬ 
ments  estimates  derived  from  projections  of  manpower 
needs  ? 


60.  As  stated  at  the  outset  of  this  chapter,  the  empirical 

analysis  which  follows  cannot  provide  definitive  answers  to  all 
these  questions.  But  they  can  provide  some  partial  steps  toward 
answers  and  give  some  indication  of  the  present  state  of  know¬ 
ledge  about  the  manpower  requirements  approach  to  educational 
planning. 


> 
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PEOBLl,  b  ARISING  PRO* 


THORS  OP 


ML D I T j ,RR AIPL AN  REGIONAL  PROJLCT 


POIL-CASPirGf  USED  FOR 
SOME  EMPIRICAL  ANALYSES 


61.  This  part  of  the  paper  describes  empirical  examples 

which  have  been  constructed  on  the  basis  of  the  data  in  the 
E.R.f.  Reports.  These  examples  were  chosen  with  two  purposes  in 
mind  :  first,  to  seek  further  concrete  information  relevant  to 
the  problems  discussed  in  Chapter  II  ;  secondly,  to  illustrate 
an  empirical  approach  which  mi0ht  be  helpful  to  planners  in  the 
future . 


62.  For  each  of  the  problems  noted  in  the  previous  chapter 

there  is  some  sort  of  pertinent  empirical  evidence  in  the  group 
of  examples  described.  The  order  of  presenting  the  problems  in 
this  part  is  not  the  same  as  in  Chapter  II,  however.  The  order 
in  this  chapter  reflects  an  increasing  complexity  of  analysis. 
This  allows  for  greater  economy  of  description  and,  it  is  hoped, 
familiarity  with  the  methods  used  in  tie  more  simple  examples 
will  help  the  reader  when  he  comes  to  the  more  complex  ones. 


63.  In  section  A,  an  example  is  given  of  sensitivity  ana¬ 

lysis  applied  with  a  view  to  cost— benefit  decisions  -  as  sugges¬ 
ted  in  /Chapter  II.  Section  B  is  devoted  to  a  brief  introduction 
to  the  general  comparative  data  which  have  been  compiled  on  the 
basis  of  the  figures  in  the  M.R.P.  Country  Reports.  Since  these 
comparative  data  are  used  in  the  examples  described  below,  it  is 
important  that  the  reader  be  aware  of  their  nature  and  limita¬ 
tions.  In  Section  C  empirical  work  relevant  to  the  question  of 
supply  effects  discussed  in  Chapter  II  is  described  and  both 
intercountry  comparisons  and  sensitivity  analysis  are  used. 
Section  D  concentrates  on  analysis  of  the  determinants  of  the 
estimates  of  the  occupational  distribution  of  the  labour  force. 
The  method  of  analysis  used  is  similar  to  sensitivity  analysis 
but  is  slightly  more  complex.  The  productivity  problem,  and  the 
question  of  degree  of  disaggregation,  introduced  in  Chapter  II, 
are  partially  examined  here.  T  e  most  complex  analysis  is  presen¬ 
ted  in  section  E,  and  concerns  the  question  of  the  impact  of  man¬ 
power  requirements  as  described  in  Chapter  II;  the  problems  of 
occupational-educational  relationships  are  also  considered  in 
the  analysis  in  this  section.  The  empirical  work  combines  sensi¬ 
tivity  analysis  and  the  method  used  in  section  D. 
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A. -  A  Simple  Example  of  Sensitivity  Analysis,  Variation  in 
the  Pupil-Teacher  Ratio 

64.  In  Chapter  II,  it  was  suggested  that  sensitivity  analy¬ 
sis  might  serve  as  a  crude  substitute  for  cost-benefit  analysis. 
Using  the  data  from  the  Creek  Report,  a  simple  empirical  example 
was  drawn  up  to  illustrate  this  possibility. 


65.  The  objective  of  this  example  was  to  point  out  a  way  in 

which  information  mi._ht  be  presented  to  educational  or  financial 
decision-makers  and  which  would  clearly  define  the  relative  costs 
of  one  or  more  of  the  educational  choices.  With  the  costs  of  the 
choice  clearly  defined,  the  decision-maker  can  apply  his  own  es¬ 
timate  of  the  benefits  (since  these  benefits  are  difficult  or  im¬ 
possible  to  quantify)  and  make  a  decision  weighting  relative  costs 
and  benefits.  Prom  among  several  possibilities  a  simple  example 
was  selected  that  could  be  applied  to  the  problem  of  making  deci¬ 
sions  about  improving  the  "quality"  of  education  over  the  period 
of  the  plan.  The  example  consisted  simply  of  changing  the  pupil- 
teacher  ratio  assumed  for  1975  and  then  tracing  through  the  ef¬ 
fect  of  this  change  on  the .estimate  of  current  costs  in  1975. 


66.  In  most  of  the  1  .R.P.  Reports,  the  index  used  to  indi¬ 

cate  the  "quality"  of  education  was  the  pupil-teacher  ratio.  Many 
experts  do  not  accept  the  pupil-teacher  ratio  as  a  good  index  of 
the  "quality"  of  education.  In  fact,  one  sophisticated  quantita¬ 
tive  study  of  the  United  States  educational  system  (l)  provided 
convincing  evidence  that  there  was  little  correlation  between  the 
pupil-teacher  ratio  and  the  "quality"  of  education.  In  the  Tur¬ 
kish  Report  there  was  some  discussion  of  the  relationship  between 
pupil— teacher  ratio  and  the  results  of  examinations  (2).  Lven  if 
the  Turkish  evidence  that  examination  results  decline  with  in¬ 
creases  in  the  pupil— teacher  ratio  is  accepted  -  in  spite  of  the 
United  States  evidence  to  the  contrary  -  it  does  not  follow  that 
this  ratio  must  be  maintained  or  "improved".  This  will  depend 
first  on  whether  the  examinations  test  the  skills  that  concern 
the  objectives  of  the  educational  plan  -  for  instance,  increased 
economic  growth.  Then,  even  if  the  examinations  do  serve  this  end 
it  must  be  asked  :  how  much  is  society  willing  to  pay  -  in  mone¬ 
tary  or  opportunity  costs  -  to  prevent  such  a  deterioration  or 
to  realise  an  improvement  by  lowering  the  pupil-teacher  ratio 
still  further  ? 


(l)  Project  Talent  University  of  Pittsburgh,  Pittsburgh, 

Pa.  1964.  ' 

>  (?) 


P.  80. 
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6?.  In  spite  of  these  reservations  about  the  usefulness  of 

the  pupil-tescher  ratio  as  a  "quality"  index,  an  empirical  exam¬ 
ple  was  constructed  to  show  the  cost  of  "improved  quality" 3 
due  to  planned  reductions  in  pupil-teacher  ratios,  which  were 
built  into  the  G-reek  plan.  A  measurement  of  the  sensitivity  of 
costs  to  changes  in  the  assumed  pupil-teacher  ratio  was  examined 
on  the  basis  of  the  data  in  the  G-reek  Report. 


68.  This  example  was  created  simply  by  calculating  what  cur¬ 

rent  costs  would  be  for  the  plan  period  if  the  pupil-teacher  ra¬ 
tio  remained  at  the  1961  level  rather  than  being  lowered  as  sug¬ 
gested  in  the  Report. 


69.  For  instance,  in  the  G-reek  Report  it  was  suggested  that 
the  ratio  in  1974  in  secondary  education  should  be  about  24  pu¬ 
pils  per  teacher.  In  1961  the  pupil— teacher  ratio  for  secondary 
education  was  recorded  at  about  28  pupils  per  teacher.  A  new  es¬ 
timate  of  teacher  requirements  for  secondary  education  was  made 
by  taking  the  Report  estimates  of  1974  secondary  enrolment  but 
applying  the  1961  ratio  of  28  rather  than  the  1974  estimate  of 
24  pupils  per  teacher.  The  resulting  requirements  were  then  mul¬ 
tiplied  by  the  1974  average  salary  for  secondary  teachers  as 
estimated  in  the  Report.  This  gave  a  new  estimate  of  total  se¬ 
condary  teacher  salary  costs  in  1974  to  which  were  added  the 

1974  estimates  of  "other  current  expenses"  for  secondary  educa-  V 
tion  as  provided  in  the  Report.  This  new  estimate  of  total  cur¬ 
rent  expenditures  was  compared  to  that  in  the  Report,  the  diffe¬ 
rence  between  the  two  representing  the  increase  in  cost  which  is 
due  to  the  reduction  of  the  pupil-teacher  ratio. 

70.  The  estimates  of  costs  in  1974,  assuming  the  1961  pupil- 
teacher  ratio,  those  made  in  the  Report  on  the  basis  of  a.  lowe¬ 
red  pupil— teacher  ratio,  and  their  difference  as  a  percentage  of 
the  Report  cost  estimates  for  1974  are  shown  in  Table  A. 


71.  In  all,  about  15  per  cent  of  estimated  total  current 

costs  in  1974  are  due  to  t  le  suggested  lowering  of  pupil-teacher 
ratios  ;  for  higher  education  alone,  this  factor  accounted  for 
20  per  cent  of  the  current  costs  estimated  for  1974  (it  is,  per¬ 
haps,  clearer  to  say  that  estimates  of  1974  current  costs  would 
be  15  to  20  per  cent  lower  if  pupil-teacher  ratios  remained  at 
1961  levels)  (l).  Cle  arly,  similar  calculations  could  be  made 
to  cover  the  whole  plan  period  rather  than  only  the  final  year. 


(l)  The  assumption  has  been  made  that  "other  current  ex¬ 

penses"  would  not  be  affected  by  differences  in  the 
pupil— teacher  ratio - 
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72.  These  estimates  of  the  costs  of  lowering  pupil-teacher 

ratios  should  not  he  in  any  sense  taken  to  imply  that  lower  ra¬ 
tios  are  not  desirable,  or  not  worth  the  price.  This  would  be  a 
judgement  to  be  made  by  the  appropriate  authority  within  the 
context  of  the  alternative  educational  choices  available  and  the 
explicit  or  implicit  goals  toward  which  educational  activity  is 
directed.  However,  with  this  type  of  cost  information  in  hand, 
such  an  authority  can  make  a  more  balanced  judgement  as  to  whe¬ 
ther  the  benefits  expected  to  accrue  from  lower  ratios  clearly 
outweigh  the  increase  in  costs.  It  is  not  enough  to  conclude,  as 
most  of  the  iI.R.P.  Reports  did,  that  lower  ratios  mean  higher 
quality  and,  therefore,  should  be  built  into  the  plan.  With  li¬ 
mited  resources,  all  actions  that  are  judged  to  be  good  for  so¬ 
ciety  cannot  be  undertaken.  Thus,  in  deciding  priorities,  it  is 
very  important  to  have  the  opportunity  costs  clearly  shown. 


73.  Similar  types  of  sensitivity  analysis  could  be  carried 

out  to  illustrate  the  relative  importance  of  other  key  choices 
within  the  framework  of  the  plan,  e.g.  changes  in  the  pupil- 
classroom  ratios  could  be  traced  through  to  costs.  This  empiri¬ 
cal  example  using  pupil-teacher  ratios  was  presented  to  illus¬ 
trate  this  type  of  analysis. 


B.  An  introduction  to  the  comparative  data  (l) 

74.  A  set  of  basic  tables  containing  base  year  output  and 

occupational  data  as  well  as  projections  for  the  target  year 
were  constructed  from  Report  data  on  a  similar  classif icatory 
framework  for  as  many  of  the  countries  as  possible.  Even  though 
the  countries  started  from  a  similar  methodological  framework, 
the  comparability  of  the  data  was  still  quite  limited,  and  quite 
frequently  even  the  comparisons  provided  in  the  tables  could  be 
obtained  only  with  some  forcing  of  the  data.  These  data  form  the 
basis  of  several  of  the  empirical  examples,  described  below, 
which  were  carried  out  to  investigate  the  problems  outlined  in 
Chapter  II.  An  attempt  has  been  made  in  the  notes  accompanying 
the  various  tables  to  indicate  the  limitations  of  comparability. 
In  the  description  of  the  examples  based  upon  the  tables,  and  in 
the  conclusions  drawn  from  these  examples,  warnin0s  about  the 
underlying  weakness  of  the  data  are  repeated.  Bata  in  this  study 
should  be  considered  relevant  only  to  the  purposes  of  the  study 
and  should  not  be  used  for  other  purposes.  Those  wishing  to  use 
these  types  of  data  are  urged  to  consult  the  ii.R.P.  Reports  them¬ 
selves  or  the  sources  cited  in  the  Reports. 


(1) 


These  drta  are  presented  in  Appendix  V. 
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75.  Since  these  tables  are  used  as  a  basis  for  the  empiri¬ 

cal  examples  discussed  in  subsequent  parts  of  this  paper,  only  a 
few  notes  of  commentary  on  the  data  are  provided  at  this  point. 


TABLLS  I. a.  I.b.  Distribution  of  employment  by  occupational 

categories  and  divisions  of  economic  activity 

76.  In  these  tables  an  attempt  has  been  made  to  present  a 

cross-classification  of  the  labour  force  by  occupation  and  eco¬ 
nomic  sector  comparable  for  as  many  of  the  six  countries  as  pos¬ 
sible  . 


77.  The  problem,  of  course,  is  to  achieve  comparability  in 

the  classification  of  occupations  and  economic  sectors.  Host  of 
the  countries  used  the  International  Standard  Industrial  Classi¬ 
fication  for  economic  sectors.  Comparability  of  the  data  in  this 
direction  seems  relatively  good.  There  were  considerable  diffe¬ 
rences  in  the  occupational  classifications  used  in  the  Reports, 
although  most  of  the”  classifications  were  derived  by  aggregating 
in  different  ways  occupational  categories  based  upon  the  Inter¬ 
national  Standard  Classification  of  Occupations.  It  is  hoped  that 
the  notes  attached  to  the  tables  will  serve  as  adequate  warning 
concerning  the  possible  non— comparability  among  countries  of  the 
occupational  groups. 


78.  In  Tables  I. a  and  I.b,  the  percentage  occupational  dist¬ 

ribution  of  the  labour  force  within  the  sector  has  also  been 
calculated.  This  permits  simple  comparisons  of  the  distribution 
for  a.  sector  among  countries  in  both  the  base  year  and  the  tar¬ 
get  year.  It  can  also  be  used  to  determine  whether  the  diffe¬ 
rences  in  distribution  among  countries  for  any  sector  are  ex¬ 
pected  to  narrow  or  widen  over  the  plan  period. 


79.  For  both  tables  the  percentage  distribution  of  each 

occupation  among  sectors  was  also  calculated.  This  type  of  cal¬ 
culation  is  helpful  in  determining  whether  a  particular  occupa¬ 
tion  is  highly  concentrated  in  one  or  two  sectors  or  is  fairly 
evenly  spread  among  sectors.  Where  the  occupation  is  highly  con¬ 
centrated  in  a  few  bi^  sectors,  further  disaggregation  of  those 
sectors  may  be  desirable  in  order  to  improve  estimates  since 
changes  in  these  occupations  would  be  particularly  sensitive  to 
changes  in  these  sectors.  For  example,  for  three  countries  over 
50  per  cent  of  scientific  and  technical  workers  were  in  the 
government  sector. 
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TABLES  II. a  —  II. b •  Gross  Domestic  Product  by  sector  of  origin 

80.  The  sectoral  distribution  of  Gross  Domestic  Product  is 

reported  in  local  currency  in  Table  II. a  and  in  United  States 
dollars  in  Table  II. b.  The  conversion  factor  used  to  translate 
to  dollar  terms  was  the  official  exchange  rate.  Even  though  there 
has  been  considerable  discussion  in  economic  literature  of  dis¬ 
tortions  caused  by  the  use  of  exchange  rates  for  this  purpose,  no 
simple  alternative  to  this  method  is  currently  available. 

Table  II. a,  in  local  currency  terms,  was  included  to  facilitate 
the  use  of  other  conversion  factors  if  so  desired. 


81.  The  expected  changes  in  the  pattern  of  sectoral  distri¬ 

bution  were  largely  similar.  A  significant  decline  in  the  percen¬ 
tages  of  G.D.P.  in  Agri cult  .ire  and  a  rise  in  Manuf acturing  are 
the  dominant  expected  changes  in  all  cases.  A  large  decline  in 
the  Government  and  Other  Services  sector  percentage  in  Italy  and 
a  rise  in  Turkey,  and  a  rise  in  Turkey  in  the  relative  importance 
of  the  Banks  and  Insurance  sector  are  other  notable  expected 
changes . 


TABLE  III.  Employment  by  major  divisions  of  economic  activity 

82.  This  table  was  included  because  occupational  breakdowns 
for  Turkey  and  Yugoslavia,  cross-classified  by  economic  sector, 
could  not  be  made  to  fit  into  the  framework  used  in  Tables  I. a 
and  I.b,  but  total  labour  force  cross— classified  by  sector  could 
be  made  comparable  for  all  six  countries. 

TABLE  IV .  Productivity  trends  by  ma.ior  divisions  of  economic 
activity 

83.  This  table  is  a  simple  combination  of  Tables  II. a  and 
III.  The  index  computed  for  each  sector  shows  labour  productivi¬ 
ty  in  that  sector  as  a  percentage  of  average  productivity  for  the 
whole  economy.  Comparisons  of  assumptions  about  productivity 
change  over  the  period  of  the  plan  may  be  easily  made  within  this 
table.  The  inverse  of  the  productivity  changes  -  in  absolute  cur¬ 
rency  values  -  recorded  here  are  used  as  one  of  the  factors  in 
the  analysis  reported  in  Tables  VI. a,  VI. b,  VI. c  and  VI. d  (l). 


v 


(i) 


Tables  V.a  and  b,  and  tables  VI. a. ,  b.,  c.  and  d.  will 
be  explained  in  the  relevant  sections  of  this  chapter. 
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c. 

Supply  effects  on  manpower  estimates  :  an 

example  of 

possibilities  for  substitution 

84  • 

A  thorough  empirical  investigation  of  the 

effects  of 

supply  of  various  types  of  manpower  upon  the  amount  of  a  factor 
demanded  would  require  considerable  quantities  of  data  on  a  com¬ 
parable  basis  for  many  countries  and  for  several  economic  and 
educational  variables.  This  technical  evaluation  does  not  pro¬ 
vide  the  proper  arena  for  such  a  task,  both  because  the  data  in 
the  Reports  themselves  are  not  sufficient  and  because  an  evalua¬ 
tion  is  not  the  place  for  fundamental  research.  However,  within 
the  limits  of  the  data  available  in  the  reports  some  empirical 
examples  can  be  generated  which  give  an  idea  of  the  possible 
dimensions  of  the  problem.  At  the  sane  time,  the  method  used  in 
these  examples  could  be  incorporated  into  the  planning  process 
itself  as  a  stop-gap  means  of  dealing  with  this  problem  ;  more 
basic  research  on  this  problem  may  allow  a  more  sophisticated 
treatment  at  a  later  date. 


85.  In  Chapter  II,  section  D,  it  was  pointed  out  that  there 

are  two  levels  at  which  effects  of  supply  on  the  conditions  of 
demand  present  problems  for  educational  planning.  The  empirical 
examples  that  have  been  worked  out  deal  with  only  one  of  these 
levels,  that  concerning  the  relation  between  economic  outputs  and 
the  occupational  inputs.  The  second  level  of  supply  effects,  that 
concerning  the  relation  between  occupations  and  tlie  education 
associated  with  these  occupations  was  not  examined  in  these 
terms.  For  convenience,  the  problem  of  supply  effects  upon  the 
demand  for  workers  in  various  occupations  will  also  be  called 
the  substitution  problem  -  since  supply  conditions  may  be  presu¬ 
med  to  affect  the  number  of  workers  demanded  when  technology  is 
such  that  other  input s,  such  as  capital^  may  be  relatively  easily 
substituted  for  various  types  of  labour,  or  one  type  of  labour 
for  another,  in  response  to  differences  in  relative  supplies  of 
the  various  factors. 


86.  The  first  attempt  to  determine  the  importance  of  sub¬ 

stitution  possibilities  was  made  by  calculating  what  may  be  cal¬ 
led  occupational  coefficients.  These  coefficients  were  computed 
for  each  occupation  in  each  economic  sector  for  the  base  year" 
(the  year  used  as  the  sta.rti.n0  point  for  projections,  near  i960)  „ 
The  coefficients  are  the  number  of  workers  in  a  particular  occu¬ 
pational  group  in  a  sector  per  unit  of  sector  output.  These  co¬ 
efficients  are  derived  from  the  basic  tables  simply  by  dividing 
each  element  of  the  table  showing  the  distribution  of  employment 
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by  occupation  and  economic  sector  (Table  I. A)  by  the  appropriate 
sector  output  data  in  dollar  terms  from  the  table  on  Gf.f.P.  by 
sector  of  origin  (Table  II. b)  (l). 


87.  The  occupational  coefficients  are  presented  in  Tables 

V.a  and  V.b  ( 2 ) . 


88.  If  substitution  possibilities  were  very  limited  then  one 

would  expect  to  find  that  the  occupational  coefficients  were 
roughly  similar  among  countries  for  a  particular  sector.  If,  for 
example,  the  occupational  coefficients  for  Spain,  G-reece,  Portu¬ 
gal  and  Italy  are  compared  for  technical  workers  in  the  manufac¬ 
turing  sector  one  would  expect  to  find  coefficients  of  approxi¬ 
mately  the  same  magnitude.  This  would  mean  that  the  nature  of  the 
technology  was  such  that,  regardless  of  the  availability  of  such 
workers  relative  to  the  supply  of  capital  or  the  supply  of  more  or 
less  skilled  workers,  the  input  of  that  type  of  labour  per  unit 
of  output  was  not  variable.  This  is  the  fixed  occupational  co¬ 
efficient  assumption  which  has  been  made  in  the  h.R.P.  Reports  - 
the  possibility  of  alternative  input  patterns  at  any  given  point 
in  time  does  not  seem  to  have  been  considered  (as  far  as  can  be 
judged  from  the  texts  of  the  Reports). 


In  symbolic  terms  :  L.  .  -  number  of  workers  in  occupa¬ 
tion  i  in  sector  jjX.1^-  sector  j  contribution  to  G-.DcP 
lij  ~  occupation  coefficient  for  i  in  sector  j,  the 

1,,  =  L.  ./X.. 


A  comparison  at  a  fix3d.  point  in  time  of  occupational 
coefficients  rather  than  of  the  percentage  distribution 
of  occupextions  within  a  sector  is  more  likely  to  lead 
to  the  discovery  of  any  similarity  in  the  structure  of 
technological  occupational  requirements.  This  may  be 
seen  by  supposing  that  requirement  for,  say,  scientific 
and  technical  professional  workers  in  manuf acturing  is 
quite  fixed  but  that  the  requirement  for  unskilled 
workers  in  this  sector  is  quite  variable.  If  percen¬ 
tage  distributions  in  manufacturing  are  compared,  the 
differences  in  numbers  of  unskilled  workers  will  dis¬ 
turb  the  percentages  and  obscure  the  underlying  simila¬ 
rity  of  the  requirements  for  scientific  and  technical 
professional  workers.  Occupational  coefficients  in  one 
category  are  not  statistically  disturbed  by  the  values 
in  other  categories  and  therefore  similarities  are  al¬ 
lowed  to  emerge  in  comparisons. 
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89*  In  Tables  V. a  and  V.b,  comparisons  of  occupational 

coefficients  show  a  wide  range  of  magnitude  for  almost  any 
given  occupation  in  any  given  sector,  e.g.  the  coefficients 
for  technical  and  related  workers  in  manufacturing  are  roughly 
of  the  order  3,  5,  7  and  17  for  the  four  countries  for  the  "base 
year".  This  evidence  must  be  interpreted  with  great  care.  The 
most  that  can  be  said  is  that,  according  to  this  evidence,  there 
is  no  indication  that  the  occupational  input  per  unit  of  output 

is  technologically  fixed.  All  this  comparison  suggests  is  that 
the  possibility  that  occupational  input  patterns  may  be  varied 
at  a  given  point  in  time  should  be  considered. 


90.  The  reasons  why  no  stronger  presumptions  can  be  made  on 

the  basis  of  these  data  should  be  clearly  shown. This  can  be  ac¬ 
complished  by  listing  the  various  alternative  factors  which 
might  be  put  forward  as  causes  of  the  observed  variation,  among 
countries,  in  these  coefficients.  The  most  obvious  are  those 
rela.ting  to  problems  with  the  statistics  themselves,  and  the 
most  serious  problem  that  of  comparability  of  the  occupational 
classification  (l).  This  possibility  is  clearly  relevant  to 
these  data  since,  as  stated  above,  the  classifications  used  in 
the  Reports  were  not  all  exactly  the  same  and,  in  some  cases, 
the  data  had  to  be  forced  into  the  framework  used  for  the  compa¬ 
rison. 


91.  A  second  type  of  classif icatory  heterogeneity  could 

arise  from  differences  in  the  classifications  of  economic  sec¬ 
tors.  Since  all  Reports  used  roughly  the  same  international 
classification,  the  forcing  of  the  data  in  this  direction  was 


(l)  This  difficulty  could  arise  even  if  every  country  was 

using  exactly  the  same  nominal  classification,  since 
census  workers  of  different  nationalities  could  well 
interpret  the  same  classification  differently,  not  to 
mention  all  the  usual  problems  related  to  census  data 
in  general . 
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less  severe  (l).  However,  the  question  of  the  heterogeneity  of 
economic  sectors  can  be  maintained  even  if  the  classifications 
are  exactly  the  same  since  the  sector  -  at  a  fairly  aggregate 
level  such  as  this  -  may  contain  quite  significant  differences 
in  internal  composition,  e.g.  in  Italy  the  automobile  industry 
is  an  important  part  of  the  manufacturing  sector,  whereas  in 
G-reece  it  does  not  exist.  The  question  then  remains  whether  more 
or  less  similarity  in  occupational  co-efficients  would  be  found 
if  the  economic  sectors  were  disaggregated  into  sub-sectors  and 
the  co-efficients  compared. 


92.  Variations  in  the  coefficients  could  also  arise  because 

the  output  data  were  converted  into  common  dollar  terms  by  using 
exchange  rates.  This  use  of  exchange  rates  as  a  conversion  fac¬ 
tor  creates  familiar  problems.  The  variability  introduced  by  this 
factor  would  be  greater  in  those  sectors  which  are  not  subject 
to  the  influences  of  international  trade.  It  is  more  likely  to 


(l)  A  rough  check  was  made  of  the  data  to  see  if  there  was 

any  clear  evidence  of  biases  arising  from  differences 
in  classification  of  either  occupations  or  economic 
sectors.  This  was  done  by  checking  along  a  row  or  co¬ 
lumn  of  the  matrix  of  co-efficients  to  see  whether  one 
country  was  consistently  larger  or  smaller  than  the 
others.  If,  for  example,  technical  workers  in  Italy 
were  so  defined  that  they  included  some  of  what  were 
called  sales  workers  in  other  countries,  then  one  would 
expect  Italian  technical  worker  co-efficients  to  be 
consistently  larger  than  those  of  the  other  countries 
for  all  sectors,  ho  evidence  of  bias  appeared  in  this 
category,  or  in  any  other,  except  for  the  clerical  and 
sales  worker  co-efficients  for  Italy.  These  co-effi¬ 
cients  were  lower  for  all  sectors  except  transport  and 
communications  in  the "base  year"  which  may  indicate 
some  classification  difficulties  for  this  category  for 
Italy.  ITo  other  biases  appeared  when  the  tables  were 
checked.  However,  this  is  only  a  rough  sort  of  check 
for  bias. 
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introduce  variability  in  the  Transport  and  Communication  sector 
than  in  I-ienuf acturing  or  in  sectors  where  differences  exist 
among  countries  in  the  degree  to  which  the  price  structure  is 
affected  by  government  action,  e.g.  agriculture  (l). 


93*  Variations  in  the  coefficients  could  also  be  caused  by 

differences  in  the  degree  of  utilisation  of  capacity,  i.e. 
recession  could  affect  the  degree  of  plant  utilisation  and  this 
could  disguise  underlying  similarities  in  coefficients  which 
would  appear  if  all  countries  were  working  af  full  capacity. 
However,  the  magnitude  of  the  differences  in  co-efficients  in 
most  sectors  seems  to  be  too  great  to  be  due  to  this  phenomenon 
alone . 


94.  Finally,  variations  could  arise  because  the  countries 

were  working  on  different  production  functions.  In  order  to 
minimise  this  possibility,  the  comparisons  were  made  for  appro¬ 
ximately  the  same  year  in  all  the  countries,  thereby  removing 
the  effects  of  pure  technological  change  which  would  appear  if 
comparisons  were  made  at  different  points  in  time  (this  is  the 
normal  procedure  when  trying  to  "identify”  supply  effects  as 
differentiated  from  the  effects  of  changes  in  the  state  of 

t 


(l)  A  casual  examination  of  Tables  V.a  and  V.b  did  not 

locate  any  evidence  that  this  factor  dominated  as  a 
cause  of  variability.  Variation  in  co-efficients  did 
not  seem  signif icantl.y  different  in  non-trade-aff ected 
as  opposed  to  trade-affected  sectors, or  in  agriculture. 
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teclinical  knowledge)  (l).  It  should  be  clearly  understood  that 
differences  in  co-efficients  might  appear  even  if  the  countries 
could  be  considered  to  be  on  the  same  production  function  - 
variations  in  this  case  would  simply  reflect  the  substitution 
of  one  type  of  inout  for  another  in  response  to  relative  supply 
availabilities.  The  importance  of  this  distinction  for  planning 
purposes  should  be  fully  understood.  If  the  differences  are  due 
to  substitution  effects  then  it  is  conceivable  that  at  a  point 


(l)  The  existence  of  "trade  secrets"  and  patent  rights  -  to 

the  extent  these  are  observed  internationally  -  and  im¬ 
perfections  in  the  means  of  international  communication 
on  technological  matters  clearly  limits  the  strict  rea¬ 
lity  of  this  assumption.  However, the  fact  that  this  is 
believed  to  be  a  reasonable  generalisation  is  indicated 
by  its  almost  universal  adoption  in  the  literature  on 
international  economics,  both  theoretical  and  empirical* 
ITumerous  cases  of  the  use  of  this  assumption  for  theo¬ 
retical  purposes  are  cited  in  any  general  review  of  in¬ 
ternational  trade  theory  :  see,  for  instance,  R.  Caves, 
Trade  and  Lconomic  Structure,  Harvard  University  Press, 

C amb ridge,  1560.  This  as: unp t i on  is  specifically  adap¬ 
ted  in  several  ma.jor  empirical  studies,  e.g.  K.  Arrow, 

H.  Chenery,  B.  Linhos  and  R.  Solow  "Capital  -  Labour 
Substitution  and  Economic  Efficiency"  Review  of  Econo¬ 
mics  and  Statistics,  Vol.  XLIII,  Ho.  3,  August  1963, 

Page  226  and  H.  Chenery  "Patterns  of  Industrial  Growth" 
American  Economic  Review, Vol.  L,  IvTo.  4,  September  i960, 
page  626. 

Haturally,  when  international  or  intra-national  studies 
are  made  on  the  basis  of  a  cross-section  of  very  nar¬ 
rowly  defined  industries  the  lack  of  common  accessibi¬ 
lity  to  technological  knowledge  may  be  an  important  fac¬ 
tor  which  must  be  allowed  for  -  and,  perhaps,  appropria¬ 
te  information  would  be  available  at  this  level  to  make 
the  allowance  specific.  Where  the  level  of  study  is  re¬ 
latively  aggregate  (as  it  is  in  this  work)  there  is  no 
reason,  ,iven  the  present  degree  of  understanding ,  to 
suppose  that  deviations  from  this  assumption  introduce 
any  consistent  bias. 

It  is  important  to  understand  that  this  assumption  ap¬ 
plies  to  technological  knowledge  in  the  purest , general 
sense.  Clearly, the  detailed  knowledge  and  skills  requi¬ 
red  to  "embody"  "known"  technology  in  a  productive  pro¬ 
cess  may  be  expensive  to  obtain  and,  thus,  while  a  "best 
practice  technique"  r&o.y  be  known,  it  may  not  be  "embo¬ 
died"  for  economic  reasons.  This  distinction  between 
knowledge  of  "best-practice  techniques"  and  their  "em¬ 
bodiment"  in  the  productive  prowess  is  more  fully  dis¬ 
cussed  in  Productivity  and  Technical  Change,  V/ .E.G. 
Salter,  Cambridge  University  Press  i960. 
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in  time  there  are  several  different  occupational  patterns  that 
are  compatible  with  a  given  level  of  output  ;  these  various  pat¬ 
terns  could  be  obtained  by  varying  the  pattern  of  other  inputs 
substituting  for  manpower  or  being  substituted  for  by  manpower# 

If  this  is  the  case,  planners  would  have  to  take  this  into  ac¬ 
count  in  their  plan  formulation.  If  the  variations  are  due  to  the 
fact  that  countries  are  on  different  production  functions  -  as  a 
result  of  "traditional"  characteristics  or  other  factors  not 
strictly  economic  -  then  it  will  not  be  possible  for  a  given 
country  to  obtain  the  alternative  pattern  of  occupations  without 
affecting  the  level  of  output.  In  this  case  fixed  co-efficient 
assumptions  are  justified  and  the  observed  differences  in  co¬ 
efficients  can  be  said  to  be  due  to  factors  outside  the  control 
or  influence  of  the  planning  process  -  at  least  within  the  period 
of  the  plan. 


95.  Variations  in  the  occupational  co-efficients  could  have 

arisen  because  of  any  of  these  factors  -  classification  diffe- 
fences,  the  use  of  exchange  rates  for  the  output  conversion  fac¬ 
tor,  differences  in  the  degree  of  utilisation  of  capacity  or 
differences  in  the  production  function  upon  which  countries  are 
operating  -  but  none  of  these  are  supply  effects.  The  possible 
causes  of  variability  are  listed  so  that  the  comparison  made  in 
this  example  is  viewed  with  care  and  conclusions  drawn  from  it 
are  taken  with  the  proper  reservations.  But,  second  and  more  im¬ 
portantly,  they  are  listed  in  order  to  point  up  the  many  diffi¬ 
culties  which  manpower  planners  face  in  trying  to  draw  conclu¬ 
sions  about  the  occupational  structure  of  various  sectors  by 
using  international  comparisons.  As  noted  in  the  previous  chap¬ 
ter,  almost  every  country  used  some  such  international  comparison 
to  some  extent  in  determining  occupational  structure  estimates. 
All  these  comparisons  were,  theoretically,  subject  to  all  the 

complications  listed  above. 


96.  The  objective  in  calculating  and  comparing  occupational 

co-efficients  was  to  gain  some  insight  into  the  possibility  that 
occupational  inputs  were  affected  by  the  availability  of  such 
workers  relative  to  the  availability  of  other  types  of  workers 
and  other  factors  of  production.  Having  listed  all  the  other 
factors  which  might  have  caused  the  observed  variations,  it  is 
necessary  to  note  that  the  variation  in  the  coefficients  could 
have  been  due  to  the  differences  among  countries  in  the  supply 


of  workers  in  various  occupations  (l).  The  data  did  not  provide 
any  reason  to  reject  this  possibility,  and,  therefore,  one  must 
proceed  on  this  basis  that  it  is  possible  to  vary  occupational 
co-efficients  -  subject  to  all  the  reservations  listed  and  to 
the  possibility  that  more  conclusive  evidence  on  the  question 
may  appear  eventually.  If  the  possibility  of  substitution  is  ac¬ 
cepted  the  next  question  is  :  how  much  difference  could  substitu 
tion  make  in  the  educational  estimates  that  emerge  from  the  Re¬ 
ports  ? 


97.  In  order  to  obtain  some  idea  of  how  much  difference 

certain  types  of  substitution  might  make  in  the  projected  edu¬ 
cation  requirements,  an  empirical  example  was  constructed  using 
the  Spanish  projections  as  the  basis  for  the  exercise.  Supply 
effects  upon  the  occupational  co-efficients  can  be  divided  into 
two  general  categories.  First,  those  which  result  in  the  sub¬ 
stitution  of  other  factors  of  production  for  labour,  or  vice- 
versa-  This  type  of  substitution  could  result  in  variations 
among  countries  not  only  in  occupational  co— efficients  but  also 
in  the  total  labour  productivity  of  a  given  sector.  The  second 
type  of  substitution  is  that  between  occupations  within  a  sector 
total  labour  productivity  in  the  sector  remaining  constant,  that 
is,  the  skill  mix  within  the  sector  would  vary  but  the  total 


(l)  In  the  Greek  Report,  Page  12,  it  was  suggested  that  the 

occupational  structure  was  greatly  affected  by  the  size 
structure  of  the  economic  sector.  An  exact  knowledge  of 
the  size  structure  of  various  sectors  for  various  coun¬ 
tries  was  not  available.  However,  it  can  be  argued  that 
there  is  a  good  correlation  between  the  size  structure 
of  a  sector  and  the  absolute  size  of  the  sector  output. 
On  the  basis  of  this  argument,  an  attempt  was  made  to 
test  the  Greek  hypothesis  by  drawing  scatter  diagrams 
plotting  the  occupational  co-efficients  against  the 
dollar  value  of  sectoral  output,  for  the  various  occu¬ 
pations  and  sectors.  No  uniform  trend  in  the  co— effi¬ 
cients  in  relation  to  the  size  of  sector  could  be  ob¬ 
served  in  these  graphs.  Thus  the  variation  in  the  co¬ 
efficients  did  not  soom  to  be  explained  by  differences 
in  absolute  size. 
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number  of  workers  per  unit  of  output  in  the  sector  would  not 

vary  (l). 


98.  The  empirical  example  which  was  constructed  was  limited 

to  the  illustrations  of  the  second,  more  limited,  type  of  substi¬ 
tution.  This  was  done  because  it  is  this  type  of  substitution 
which  is  more  directly  relevant  to  the  implicit  assumptions  made 
for  the  M.R.P.  Reports.  As  was  noted  in  the  previous  chapter,  it 
can  be-  argued  that  the  M.R.P.  assumptions  were  that  a  given  level 
of  productivit5?r  was  associated  with  a  particular,  fixed  set  of 
occupational  inputs,  i*e.  that  substitution  of  the  second  type 
was  non-existaht ,  or  so  limited  as  to  be  unimportant  (2). 


99 .  The  example  amounted,  simply,  to  tracing  through  the 

effects  on  the  final  educational  estimates  of  the  limited  type 
of  substitution.  This  was  done  by  generating  an  alternative  occu¬ 
pational  distribution  sector  by  sector  for  Spain  in  1975  (holding 
sector  total  labour  productivity  constant)  and  then  summing  up 
the  occupational  structure  over  all  sectors.  In  order  to  give  the 
example  the  maximum  degree  of  realism,  the  alternative  occupa¬ 
tional  structure  was  constructed  on  the  basis  of  data  drawn  from 
the  same  type  of  tables  for  other  countries  for  the  base  year. 


In  symbolic  terms  :  the  first 
result  in  variations  of  the  1 


13 


type  of  substitution  would 
and  the  L./X.,  where 


where  i  are  occupations  and 


3  3 

j  economic 


the 


l.  =  r.i. . 

d  i  10 

sectors.  This  assumes  that  the  countries  are  on 
same  production  function  inthe  sense  that  "total  factor 
productivity"  is  the  same  but  that  there  are  differen¬ 
ces  in  the  labour  productivity  because  different  amounts 
of  other  factors  are  being  used  with  labour.  The  second 
type  of  substitution  would  also  result  in  variations 

in  1 .  .  but  L./X.  would  be  the  same  among  countries. 

13  3  3 


Although  for  the  purposes  of  this  study,  the  example  was 
designed  only  to  test  the  significance  of  the  second, 
more  limited  type  of  substitution  the  importance  of  the 
first,  wider  type  substitution  should  not  be  forgotten. 
As  noted  in  the  previous  chapter,  this  type  of  substi¬ 
tution  c  n  be  important  both  because  it  can  lead  to 
biases  in  estimating  procedures ‘and  because  its  exis¬ 
tence  would  indicate  a  wider  range  Of  choice  within 
which  economid  -and  educational  policies  could  be 
determined . 
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The  alternative  total  occupational  structure  was  then  converted 
into  educational  requirements  using  the  same  conversion  factors 
which  were  used  in  the  Spanish  Report  to  convert  the  estimated 
1975  occupational  structure  into  educational  requirements  for 
1975  (l).  In  Table  B  the  requirements  resulting  from  this  alter¬ 
native  occupational  structure  are  compared  with  the  requirements 
estimated  in  the  Spanish  Report. 

100.  It  is  clear  from  the  comparison  of  the  alternative  esti¬ 

mates  with  those  of  the  Report  itself  that  even  the  limited  sub¬ 
stitution  illustrated  in  this  hypothetical  example  can  make  a 
significant  difference  in  the  final  estimates.  Assuming  that  the 
range  of  possibilities  was  accurately  reflected  in  the  data  for 
the  base  year  upon  which  the  estimates  were  constructed , the  sub¬ 
stitution  would  allow  a  20  per  cent  reduction  in  the  estimated 
requirements  for  higher  education  and  a  10  per  cent  reduction  in 
the  estimated  requirements  of  graduates  from  general  secondary 
education,  but  these  reductions  would  have  to  be  offset  by  a  7 
per  cent  increase  in  the  estimated  requirements  for  technical 
secondary  graduates. 


101.  As  mentioned  in  Chapter  II,  it  should  be  noted  that  the 

choice  among  alternative  estimates  such  as  presented  in  the  Table 

could  be  made  according  to  several  different  criteria. 

Lowest  total  cost  would  be  one  such  criterion., 
but  other  criteria  which  had  a  higher  social  content 

or  a  longer  time  horizon  of  concern  might  be  applied.  For  exam¬ 
ple,  the  alternative  having  greater  higher-education  requirements 
might  be  considered  desirable  because  of  the  other  social  bene¬ 
fits  which  derive  from  having  a  larger  percentage  of  the  popula¬ 
tion  with  higher  education.  In  this  case  the  plan  estimates  are 
helpful  in  the  sense  that  they  suggest  it  will  be  possible  to  em¬ 
ploy  this  greater  percentage  of  higher  education  graduates  within 
the  framework  of  the  projected  economic  plan,  and,  thus,  the  dan¬ 
ger  of  "intellectual  unemployment "  can  to  this  extent  be  ruled 
out . 


102.  The  purpose  of  this  example  has  been  to  show  that  rea¬ 

listic  substitution  possibilities  can  make  important  differences 
in  the  final  educational  estimates  ;  the  final  educational  esti¬ 
mates  may  change  in  fact,  if  the  possible  supply  effects  upon  the 
number  of  workers  demanded  in  various  occupations.  The  example 
has  also  been  put  forward  in  an  attempt  to  show  how  planners 


a) 


A  step-by-step  description  of  the  procedure  followed  in 
producing  the  estimates  for  the  effects  of  limited  sub¬ 
stitution  is  provided  in  Appendix  II. 


( 
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(a)  Estimates  have  not  been  computed  for  primary  teacher  training,  as  primary  education  is  compulsory,  and  hence 
are  based  on  demographic  rather  than  manpower  considerations. 
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might  trace  through  the  implications  of  different  assumptions 
about  the  occupational  structure  in  various  sectors.  It  is  clear 
that  given  the  present  state  of  knowledge  no  single  occupamional 
structurc  can  be  said  to  be  absolutely  necessary  for  the  attain¬ 
ment  of  specific  economic  outputs.  As  illustrated  in  the  previous 
chapter,  planners  in  the  II.R.P.  countries  used  several  different 
methods  in  arriving  at  occupational  structure  estimates*  This 
suggests  that  any  planner  will  be  faced  with  a  choice  among  seve¬ 
ral  alternative  estimates  of  the  required  occupational  structure , 
based  on  the  various  methods  of  estimation.  It  is  important  that 
before  choosing  anyone  among  the  alternatives  planners  should  at- 
temps  to  trace  through  to  final  education  estimates  the  implica¬ 
tions  of  each  of  the  alternative  occupation  estimates.  The  exam¬ 
ple  illustrates  the  way  sensitivity  analysis  can  provide  insights 
which  would  aid  the  planner  in  making  the  "best"  choice,  or  allow 
him  to  present  decision-makers  with  a  meaningful  set  of  alterna¬ 
tives.  Clearly  this  procedure  does  not  deal  with  the  fundamental 
question  of  the  full  importance  of  supply  effects,  but  this  ques¬ 
tion  can  be  answered  only  by  extensive  basic  research,  and  in  the 
interim  this  procedure  provides  a  stop-gap  means  of  allowing  for 
the  possibilities  of  substitution. 


D .  Analysis  of  sources  of  change  :  the  occupational 

distribution 

103.  The  estimation  of  the  occupational  distribution  of  the 
labour  force  in  the  target  year  of  the  plan  plays  the  central 
role  in  the  methodology  followed  in  five  of  the  six  II.R.P.  Re¬ 
ports.  These  occupational  estimates  arc  the  key  links  between 
esti  mattes  of  economic  outputs  and  estimates  of  the  educational 
requirements.  A  careful  examination  of  the  nature  of  these  esti 
mates  must  be , therefore ,  a  basic  element  in  any  critical  evalua^ 
tioix* 


104.  In  undertaking  such  an  examination,  it  is  helpful  to 

review  briefly  the  process  of  arriving  at  these  estimates  as  see 
out  in  the  basic  methodology  (l).  According  to  this  methodology 
the  number  of  workers  in  any  occupation  group  is  determined,  by 


(l)  II.  S .  Parnes,  Op.  cit. 


( 


definition,  (that  is,  this  is  a  tautology,  not  a  functional 
relationship)  (l)  by  four  factors  : 

(a)  the  number  in  the  occupation  as  a  percentage  of  the 
employed  labour  force  in  each  economic  sector  ; 

(b)  the  productivity  of  labour  (all  labour  in  the  sector) 
in  each  economic  sector  (or  more  exactly  the  number 
of  workers  per  unit  of  output  in  the  sector,  i.e. 
the  inverse  of  sectoral  labour  productivity)  ; 

(c)  the  percentage  distribution  of  Gross  Domestic  Pro¬ 
duct  among  economic  sectors  ; 

(d)  the  level  of  Gross  Domestic  Product. 

If,  for  any  year,  these  four  factors  are  multiplied  together  for 
each  sector  and  then  summed  over  all  sectors,  the  resultant  will 
be  the  number  of  workers  in  that  particular  occupation  in  that 
particular  year.  It  follows  that  a  change  in  any  one  of  these 
factors,  all  the  others  held  constant,  would  change  the  total 
number  of  workers  in  the  given  occupation  group.  Over  the  period 
covered  by  the  educational  plan  it  may  be  expected  that  all  four 
of  these  factors  will  change.  The  estimated  change  in  the  number 
of  workers  in  the  occupation  over  the  period  of  the  plan  can  be 
attributed  to  the  estimated  change  in  these  four  factors. Some  of 
the  factors  will  act  to  enlarge  the  number  in  the  occupation, 
e.g.  an  increase  in  G.D.P.  ;  other  factors  will  have  the  effect 
of  reducing  in  the  number  in  the  occupation,  e.g.,  a  decrease 
in  the  occupation  as  a  percentage  of  the  labour  force  in  some 
sectors.  The  actual  estimated,  change  in  the  numbers  in  the  occu¬ 
pation  over  the  period  of  the  plan  will  be  the  resultant  of  the 
joint  effect  of  these  factors,  some  offsetting  th<b  others. 


The  tautological  nature  of  this  relationship  is  easily 
seen  when  expressed  in  symbolic  terms  : 


GDP  -  Gross  Domestic  Product,  SGDP^  -  Sector 
buted  to  GDP,  -  total  labour  in  sector  i, 
ber  in  occupation  j  in  sector  i  : 


i  contri— 

L.  .  -  num- 
ij  - 


or , L .  . 
7  ID 


(b)  (c) 

L .  SGDP . 

(-1 — )( — b 

SGDP .  GDP 

1 

a  tautology. 


(d) 

(GDP) 
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105.  An  examination  of  the  nature  of  the  occupation  estima¬ 
tes  simply  amounts  to  asking  :  what  was  the  relative  importance 
of  the  four  factors  which  determine  the  estimates  ? 

Two  of  the  four  factors  can  be  related  to  two  of  the  questions 
raised  in  the  previous  chapter.  Factor  (b),  the  inverse  of  labour 
productivity,  is  obviously  to  be  connected  with  the  question  of 
the  affect  of  uncertainty  of  productivity  estimates  upon  educa¬ 
tional  estimates.  An  indication  of  the  relative  importance  of 
this  factor  in  estimated  change  in  the  numbers  in  each  occupa¬ 
tion  will  indicate  the  seriousness  of  the  problems  raised  by  the 
likely  inaccuracy  of  productivity  estimates.  Factor  (c),  the  sec¬ 
toral  distribution  of  G.D.P.  ,  is  related  to  the  question  about 
the  desirable  degree  of  disaggregation.  An  indication  of  its  re¬ 
lative  importance  in  the  estimates  will  shed  some  light  on  the 
degree  to  which  this  type  of  disaggregation  is  likely  to  improve 
estimates.  Thus,  in  attempting  to  answer  the  question  about  the 
relative  importance  of  the  four  factors  which  entered  into  the 
estimation  of  the  occupational  distribution  of  the  labour  force 
tentative  steps  arc  made  toward  answers  to  some  of  the  basic 
questions  which  have  been  raised  about  the  manpower  requirements 
approach. 


106.  The  data  available  for  the  examination  of  these  ques¬ 

tions  arc  those  already  presented  in  the  basic  comparable  ta¬ 
bles  and  used  in  the  previous  empirical  example.  For  three 
countries,  Greece,  Italy,  and  Spain,  there  are  data  giving  occu¬ 
pational  distribution  by  economic  sector  data  which  have  been 
made  comparable  both  in  terms  of  occupational  classification  and 
of  the  classification  of  economic  sectors.  There  are  also  compa¬ 
rable  data  on  the  Gross  Domestic  Product  by  economic  sector  for 
both  the  "bene  year"  and  the  "target  year",  Table  II. b.  From 
these  tables  values  of  the  four  factors  related  to  the  occupa¬ 
tional  distribution  can  be  derived,  for  both  the  "base  year"  and 
the  "target  year".  Taking  the  difference  in  the  numbers  in  each 
occupation  in  the  "base  year"  as  compared  to  that  in  the  "target 
year"  and  the  difference  in  each  of  the  four  factors  over  the 
period,  changes  in  the  factors  and  changes  in  the  numbers  in 
each  occupation  can  be  analysed. 


107.  This  analysis  will  indicate  the  relative  importance  of 

each  of  the  four  factors  which  determine  the  estimates  of  change 
in  the  occupational  distribution  for  each  of  the  three  countries. 
Such  an  analysis  showing  which  factors  weighed  most  heavily  in 
determining  the  estimates  of  occupational  change  can  be  useful 
in  two  ways.  First,  the  results  can  be  compared  with  those  of 
similar  analyses  of  historical  data  as  a  means  of  roughly  check¬ 
ing  the  reasonableness  of  the  planners’  assumptions  e.bout  the  im¬ 
portance  of  the  different  elements  of  change.  This  type  of  compa¬ 
rison  was  carried  out  on  a  very  limited  basis,  as  will  be  des¬ 
cribed  below.  Secondly,  such  an  analysis  can  be  used  by  planners 
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in  the  process  of  developing  their  plans,  to  get  a  clearer  idea 
of  what  factors  and  assumptions  are  playing  a  major  role  in  de¬ 
termining  their  final  estimates  of  occupational  change.  An  aware¬ 
ness  of  the  sensitivity  of  their  final  estimates  to  their  various 
assumptions  would  allow  them  to  go  back  and.  more  carefully  exa¬ 
mine  the  most  important  elements  in  their  estimating  process  or 
to  hedge  their  final  estimates  in  view  of  the  degree  of  uncer¬ 
tainty  which  dominates  through  the  various  assumed  -  or  estima¬ 
ted  -  factors. 


108.  The  Italian  M.R.P.  Report  has  provided  soma  historical 
data  on  the  occupational  distribution  and  the  levels  of  G-.D.P. 
by  economic  sector.  The  same  type  of  analysis  of  the  relative  im¬ 
portance  of  the  four  factors  related  to  occupational  change  can 
be  made  on  the  basis  of  these  data.  As  noted  above,  the  results 
of  this  historical  analysis  can  be  compared  with  the  analysis  of 
the  projected  estimates  of  occupational  change  for  the  three 
countries.  It  is  important,  however,  to  be  aware  of  the  dangers 
inherent  in  such  comparisons.  Although  possible  reservations 
about  the  validity  of  such  comparisons  are  carefully  examined  at 
a.  later  point,  it  is  worth  noting  the  major  problems  here.  The 
expected  growth  pattern  of  the  countries  over  the  period  of  the 
plan  can  b  e  significantly  different  from  the  historical  growth 
pattern  observed  in  the  country  used  for  comparison.  In  addition, 
the  degree  and  type  of  structural  disequilibria,  particularly  in 
the  occupational  distribution  of  the  labour  force,  may  bo  quite 
different  at  the  start  of  the  plan  period  from  the  particular  dis— 
equilibria  which  existed  at  the  start  of  the  historical  period  in 
the  country  used  for  comparison.  These  reservations  will  be  more 
carefully  examined  when  the  results  of  the  comparison  arc  dis¬ 
cussed  below. 


109.  The  technique  used  to  relate  the  changes  in  the  absolute 

numbers  in  each  occupation  to  changes  in  each  of  the  four  factors 
is  similar  to  the  sensitivity  analysis  used  in  the  previous  empi¬ 
rical  examples  but  is  not,  strictly  speaking,  the  same.  Ror  con¬ 
venience,  this  type  of  analysis  may  be  called  analysis  of  sources 
of  change.  The  difference1  between  the  two  types  of  analysis  is 
that  in  sensitivity  analysis  one  factor  is  varied  and  the  effect 
on  the  final  estimates  is  observed,  whereas,  in  sources  change 
analysis  several  factors  have  varied  and  portions-  of  the  varia¬ 
tion  in  the  final  estimate.,  which  has  been  observed.,  are  attri¬ 
buted  to  each  of  the  varying  factors. 


44  - 


DAb/  i  iXlx  /  Ov,  « 1 


110.  The  fact  that  in  the  case  where  analysis  of  sources  of 

change  is  used  several  multiplicative  factors  have  varied  leads 
to  a  technical  complication  (l).  With  several  factors  varying, 
an  interaction  of  their  effects  occurs  which  cannot  be  strictly 
attributed  to  one  factor  or  the  other.  More  technically,  as  has 
been  pointed  out  in  the  literature,  to  which  references  are  pro¬ 
vided  in  Appendix  III,  the  analytical  problem  arises  because  the 
resultant  change  analysed  is  a  product  of  the  four  factors, 
whereas,  in  trying  to  attribute  a  portion  of  the  variation  to 
each  of  the  factors  an  attempt  is  being  made  to  convert  the  re¬ 
sultant  change  to  a  sum  of  four  elements.  It  is,  therefore,  ne¬ 
cessary  to  make  an  arbitrary  decision  about  how  to  proportion 
the  interaction  elements  among  the  four  factors. 


111.  The  results  of  the  analysis  of  sources  of  change  in 

each  of  the  projections  of  changes  in  the  occupational  distri¬ 
bution  and  the  analysis  of  the  historical  change  for  Italy  are 
given  in  tables  Via,  VIb,  Vic  and  VId  (2).  Looking  at  each  table 
individually ,  it  may  generally  be  said  that  two  of  the  four  fac¬ 
tors  seem  to  be  considerably  more  important  in  influencing  the 
size  of  change  for  each  occuT^ation ,  with  the  exception  of  tech¬ 
nical  workers.  The  factor  which  consistently  weighs  most  heavily 
is  the  change  in  the  level  of  G-.L.P.  (factor  "d"  in  the  tables). 
The  other  large  factor,  which  works  in  the  opposite  direction, 
is  changes  in  the  level  of  labour  productivity  in  the  various 
sectors  (factor  ?,b”  in  the  tables).  Generally,  changes  in  the 
occupational  distribution  within  each  sector  (factor  "a”  in  the 
tables)  are  not  very  important  -  except  in  the  case  of  technical 
workers.  The  sectoral  distribution  of  G.L.P.  (factor  "c"  in  the 
tables)  is  also  not  very  important  in  most  cases.  This  suggests 
that  assumptions  concerning  the  G.D.P.  and  productivity  growth 
rates  in  each  sector  have  been  to  a  large  extent  the  determining 
factors  in  the  formulation  of  the  projected  occupational  esti¬ 
mates.  A  more  forceful  way  of  stating  this  conclusion  is  that  a 
small  error  in  the  estimate  of  either  the  growth  rate  or  the  pro¬ 

ductivity  change  would  entirely  wipe  out  the  effectiveness  of 
extremely  careful  and  accurate  estimates  of  shifts  in  the  occu¬ 

pational  distribution  within  a  sector  or  of  the  relative  growth 
of  the  various  economic  sectors,  i.e.  careful  disaggregation.  On 
this  evidence  the  productivity  problem  looms  large. 


(1)  A  more  precise  description  of  the  method  used  in  analy¬ 
sis  of  sources  of  change  and  a  discussion  of  the  techni¬ 
cal  problem  is  provided  in  Appendix  III. 

(2)  See  Appendix  V  and  for  a  methodological  note  on  these 
tables,  see  Appendix  III. 


112.  The  import  for  the  aggregation  problem  of  these  results 

is  only  partial  :  the  effort  to  disaggregate  G-.D.P.  into  sectors, 
to  the  level  carried  out  in  the  Reports,  did  not  play  a  signifi¬ 
cant  role  in  determining  occupational  estimates,  but  this  by  no 
means  settles  all  the  aggregation  questions. 


113.  Several  suggestions  to  future  planners  follow  from  these 

results.  This  type  of  analysis  not  only  underlines  the  importance 
of  the  productivity  problem,  but  also  provides  additional  infor¬ 
mation  which  may  help  the  planner  to  reduce  the  uncertainties 
introduced  by  undependable  estimates  of  productivity  change.  This 
information  is  provided  in  the  internal  elements  of  the  Tables. 

If  these  elements  are  examined  for  particular  occupations , those 
sectors  in  which  the  productivity  change  assumptions  played  the 
largest  part  can  be  picked  out  and  energy  can  be  concentrated  on 
improving  these  estimates  (l).  The  importance  of  the  growth  of 
G-.D.P.  as  an  element  in  determining  the  occupational  distribution 
gives  particular  emphasis  to  the  idea  that  alternative  estimates 
of  the  occupational  distribution  related  to  different  assumed  ra¬ 
tes  of  growth  of  G-.D.P.  should  be  drawn  up,  at  least  in  the  plan¬ 
ning  process,  even  if  not  presented  in  the  final  plan  document. 


114.  The  analysis  of  the  results  for  individual  countries 

can  be  deepened  when  comparisons  are  made  among  countries  and 
particularly  when  comparisons  are  made  between  the  results  for 
projections  and  those  for  the  historical  data.  In  undertaking 
such  comparisons  it  is  necessary  to  make,  once  again,  important 
reservations  about  this  type  of  analysis.  The  major  reservation 
must  bo,  of  course,  about  the  underlying  comparability  of  the 
statistics.  The  problems  of  differences  in  the  classifications 
of  occupations  and  sectors  and  in  the  internal  composition  of 
the  sectors,  of  the  validity  of  exchange  rate  conversions  men¬ 
tioned  with  respect  to  the  analysis  in  the  previous  section  all 
apply  to  this  analysis  as  well. The  second  type  of  reservation 
mentioned  above  concerns  the  significance  of  comparisons  between 
the  historical  experience  of  one  country  and  the  planned  change 
in  another  -  or  even  the  planned  future  change  in  the  same 
country . 


(l)  A  quick  survey  of  the  tables  with  this  point  of  view  in 

mind  brought  out  one  particularly  disturbing  element. 
For  many  occupations  assumptions  about  productivity 
change  in  the  sector  ’’government  and  other  services” 
were  very  important.  This  is  disturbing  both  because 
there  is  no  evidence  that  estimates  in  this  sector  were 
made  with  special  care  and  because  the  concept  of  pro¬ 
ductivity  itself  in  this  sector,  where  output  measure¬ 
ments  are  largely  input  based,  is  rather  vague. 
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115*  Some  steps  may  bo  taken,  however,  to  try  to  determine 

the  extent  of  the  seriousness  of  this  second  type  of  reservation. 
The  comparisons  to  be  made  here  are  between  the  ten-year  period 
1951-61  for  Italy,  the  15-year  period  1960-1975  for  Spain  and 
1961-1974  for  Greece.  This  is  suggestive  of  the  limitations  of 
the  comparison  in  one  direction.  The  G.D.P.  growth  rate  for  Italy 
over  the  period  1951-61  was  5.9  per  cent  (l)  according  to  the 
M.R.P.  Report.  The  projected  G.D.P.  growth  rate  on  which  the  Spa¬ 
nish  Report  was  based  was  6  per  cent  and  averaged  6.7  per  cent 
over  the  plan  period  for  Greece.  These, at  first,  seem  of  roughly 
the  same  order  of  magnitude,  but  differences  in  long-term  growth 
rates  are  much  more  significant  than  they  look  in  simple  growth 
rate  numbers,  for  instance,  one  author  (2)  has  estimated  that 
with  the  present  structure  of  the  United  States  economy,  in  order 
to  raise  the  growth  rate  over  the  twenty  year  period  l960~to  1980 
by  0.1  percentage  points  it  would  be  necessary  to  increase  pri¬ 
vate  net  investment  one-fourth  above  what  it  would  otherwise  be* 


116.  3y  comparing  the  percentage  sector  distribution  of 

G.D.P.  at  the  beginning  of  the  period  analysed  -  1951  for  Italy, 

1960  for  Spain  and  1961  for  Greece  -  the  degree  of  similarity  of 
the  growth  pattern  can  be  appraised.  In  general  the  relative  size 
of  the  sectors  was  quite  similar  and  the  growth  pattern  was  also 
similar  with  the  exception  that  at  the  beginning  of  the  plan  pe¬ 
riod,  Italy  had  a  higher  percentage  of  G.D.P.  in  manufacturing 
than  had  either  Spain  or  Greece.  At  the  end  of  the  period,  i.e. 

1961  for  Italy,  1974-75  for  Greece  and  Spain,  manufacturing  ac¬ 
counted  for  approximately  the  same  percentage  for  Spain  and  Italy 
but  Greece  had  still  a  signif icantly  smaller  percentage  of  output 
in  manuf acturing.  The  target  year  per  capita  G.D.P.  for  Greece 
and  Spain  was  estimated  to  be  at  a  level  roughly  equivalent  to 
the  1961  per  capita  G.D.P.  for  Italy.  These  indicators  of  degrees 
of  similarity  and  difference  should  be  clearly  kept  in  mind  as 
the  conclusions  based  on  the  comparison  of  the  projections  for 
Greece  and  Spain  with  the  historical  experience  of  Italy  arc  made 
and  weighed. 


117.  The  results  of  the  analysis  of  the  change  in  the  occupa¬ 

tional  distribution  of  the  labour  force  in  Italy  from  1951  to 
1961  (as  presented  in  table  VI. d)  can  be  compared  with  the  analy- 
ses  of  the  projections  (presented  in  tables  VI. a,  b,  c).  The  com¬ 
parison  shows  that,  in  general  terms,  the  conclusions  drawn  from 
the  analyses  of  the  projections  are  confirmed  in  the  historical 
analysis.  G.D.P.  growth  (factor  "d")  and  sector  productivity 


\ 


(1) 

(2) 


Table  1,  page  28  Italy  op.  cit. 

Ddward  Denison,  The  Sources  of  Economic  Growth  in  the 
United  States.  1962,  page  277- 
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change  (factor  "b" )  dominate  the  historical  experience  in  Italy 
also  -  with,  once  again,  the  exception  of  the  category  of  tech¬ 
nical  workers. 


118.  In  more  detailed  terms,  however,  the  comparison  with  the 

Italian  experience  suggests  that  the  estimated  required  increase 
in  technical  workers  for  Spain  and  Greece  is  too  small  in  rela¬ 
tion  to  the  growth  of  the  labour  force  as  a  whole.  An  analysis 
of  the  factors  determining  the  occupational  change  in  this  cate¬ 
gory  seems  to  indicate  that  the  influence  of  the  shift  in  this 
occupation  as  a  percentage  of  sector  labour  force  (factor  "a”  in 
the  tables)  is  somewhat  under-rated  in  the  Spanish  and  Greek  pro¬ 
jections  -  even  though  for  Spain  the  importance  of  this  factor 
in  the  estimates  is  high.  Since  both  the  Greek  and  Spanish  Re¬ 
ports  had  already  emphasised  the  importance  of  increasing  techni¬ 
cal  workers,  this  finding  seems  to  give  added  support  to  their 
concerns . 


119.  Weaker  conclusions  to  be  drawn  from  the  comparisons  of 
the  Italian  experience  with  the  projections  are  that  both  Spain 
and  Greece  have  probably  over-estimated  the  required  groiafch  of 
clerical  and  sales  workers  and  under-estimated  the  relative  im¬ 
portance  of  occupational  shift  (factor  "a"  in  the  tables)  in  de¬ 
termining  the  change  in  scientific,  technical  and  other  profes¬ 
sional  workers  (l). 

120.  The  analysis  of  the  data  for  1951-1961  were  also  compa¬ 
red  with  those  of  the  Italian  projection  data.  There  were  slight 
differences  in  the  relative  importance  of  the  four  factors,  but 
these  differences  seemed  quite  reasonable  since  the  projections 
cover  a  period  of  further  growth  and  expansionin  the  Italian  eco¬ 
nomy. 


(l)  A  further  check  for  a  difference  in  disequilibria  in 

the  occupational  composition  of  the  labour  force  in  the 
beginning  of  the  period  of  analysis  -  1951  Italy,  i960 
and  1961  for  Greece  and  Spain  -  was  made  by  comparing 
the  percentage  occupational  distribution  of  the  labour 
force  in  those  years.  The  distribution  was  roughly  simi¬ 
lar  except  that  Greece  had  a  somewhat  higher  percentage 
of  technical  workers  at  the  start  of  the  period  -  this 
tends  to  weaken  somewhat  the  conclusion  that  the  growth 
in  this  category  is  under-estimated  for  Greece  -  and 
both  Greece  and  Spain  had  higher  percentages  in  clerical 
and  sales  workers  -  this  strengthens  the  conclusion 
that  they  may  have  over-estimated  the  required  growth 
in  this  category. 
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121.  The  limitations  of  the  conclusions  based  on  the  compa¬ 
rative  analysis  should  once  again  be  emphasised.  The  primary  pur¬ 
pose  of  the  comparisons  made  here  is  to  illustrate  the  possible 
usefulness  of  such  analysis  of  the  sources  of  change  as  applied 
to  historical  data.  A  plea  must  be  entered  for  a  larger  number 
of  such  analyses  of  the  experience  of  a  wide  number  of  countries, 
for  then  conclusions  could  be  accepted  with  greater  confidence  ; 
a  larger  number  of  such  analyses  would  certainly  enhance  plann¬ 
ers1  understanding  of  the  evolution  of  the  occupational  distri¬ 
bution  of  the  labour  force.  By  combining  the  historical  analyses 
with  analysis  of  their  own  tentative  projections,  planners  will 
be  better  able  to  concentrate  their  attention  on  those  points 
which  give  rise  to  the  greatest  uncertainties  about  the  accuracy 
of  the  final  estimates. 


E .  Empirical  analysis  of  the  impact  of  manpower  requirements 

122.  At  the  beginning  of  Chapter  II  (section  B),  it  was  poin¬ 
ted  out  that  the  basic  question  concerning  the  manpower  require¬ 
ments  approach  to  educational  planning  was  whether  the  manpower 
requirements  calculated  do  in  fact  have  a  significant  impact  on 
the  educational  system.  This  section  contains  a  description  of 
the  empirical  analysis  carried  out  in  an  attempt  to  provide  some 
tentative  answers  to  this  question. 


123-  The  impact  of  manpower  requirements  logically  precedes 

the  other  questions  which  have  been  examined  in  this  part  of  the 
paper.  As  pointed  out  in  Chapter  II,  section  B,  those  other  ques¬ 
tions  dealing  with  the  reliability  of  estimates  become  relevant 
only  if  the  impact  is  found  to  be  significant.  The  impact  problem 
has  been  left  until  this  final  section,  however,  because,  being 
the  most  difficult  to  answer,  it  requires  the  most  complex  ana¬ 
lysis.  It  is  hoped  thatthis  more  difficult  analysis  will  be  more 
readily  comprehensible  against  the  background  of  analyses  which 
have  already  been  described. 


124.  It  is  quite  difficult  to  formulate  an  empirical  example, 

based  only  on  data  in  the  Reports,  that  will  provide  a  signifi¬ 
cant  response  to  the  question  of  the  influence  of  manpower  requi¬ 
rements  on  the  educational  system.  There  is  no  simple  way  to 
give  a  quantitative  answer  to  the  question  :  what  would  the  edu¬ 
cational  system  look  like  in  the  future  if  these  specific  man¬ 
power  requirement  estimates  were  ignored  ?  The  forces  which  would 
shape  the  educational  system  in  the  absence  of  the  manpower  re¬ 
quirements  type  of  planning  are  too  obscure,  the  future  course 
of  the  educational  system  without  such  plans  is  too  uncertain 
to  be  meaningfully  predicted. 
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125*  In  the  M.R.P.  Reports  themselves  two  partial  approaches 

to  the  impact  question  have  been  made. In  the  Greek  Report  two  ta¬ 
bles  are  presented  comparing  the  estimated  1962-1974  graduate  re¬ 
quirements  for  higher  education  and  for  middle  technical  and  vo¬ 
cational  education  derived  on  the  basis  of  the  manpower  require¬ 
ments  approach,  the  number  of  graduates  produced  over  the  period 
being  the  same  as  if  first  enrolments  had  been  maintained  at  only 
the  1961-62  level  (l).  In  the  Italian  Report  the  rate  of  growth 
of  the  educational  system  from  1951  to  1961  was  extrapolated  and 
compared  to  two  alternative  estimates  of  educational  requirements 
the  first  based  upon  what  are  called  "the  objectives  of  our  stu¬ 
dy"  -  which  seem  to  be  based  on  desired  educational  reform  —  and 
the  second  the  manpower  requirements  (2). 


126.  According  to  the  comparisons  carried  out  as  described 

for  each  country,  the  impact  of  manpower  requirements  is  quite 
significant.  Neither  of  these  comparisons  is  completely  satisfac¬ 
tory  however.  The  Greek  comparison,  holding  enrolments  constant, 
docs  not  seem  sufficiently  realistic  as  it  is  to  be  expected 
that  enrolments  would  at  least  keep  pace  with  population  growth 
The  Italian  extrapolation  of  the  1951-1961  rates  of  change  seems 
too  remote  from  the  underlying  factors  which  might  cause  such  a 
change  to  be  useful  as  a  standard  of  comparison.  For  instance, 
Yugoslavia  managed  a  rapid  increase  in  the  relative  size  of 
higher  education  in  the  1950—1960  period,  if  this  trend  were 
extrapolated  and  applied  to  the  next  period  it  would  generate  a 
supposed  standard  with  an  unreasonably  high  percentage  in  higher 
education.  Extrapolations  arc  distorted  by  the  peculiarities  of 
the  recent  past  and,  therefore,  provide  a  rather  unreliable  stan¬ 
dard  for  judgement. 


127.  In  seeking  a  more  definite  answer  to  the  question  of  the 
impact  of  manpower  requirements,  a  somewhat  different  line  of  ap¬ 
proach  from  that  taken  in  the  Italian  and  Greek  Reports  was  adop¬ 
ted  for  the  present  study. 


128.  Educational  requirements,  as  derived  from  those  of  man¬ 
power,  are  composed  of  three  major  elements  :  (i)  the  education 

required  to  keep  pace  with  the  growth  of  the  labour  force  as  a 
whole  ;  (ii)  the  education  required  to  allow  for  the  necessary 


(1)  Tables  5  and  4,  p.  36,  37  -  Greece,  op.  cit. 

(2)  Several  tables  in  the  Report  must  be  combined  in  order 
to  make  a  direct  comparison  of  these  three  estimates  in 
terms  of  educational  requirements.  The  tables  arc  29, 
36,  40  and  41. 
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adjustment  in  the  occupational  distribution  of  that  labour  force 
and,  (iii)  the  education  required  because  of  changes  in  the 
kind  of  education  associated  with  each  occupation  (the  occupa¬ 
tional-educational  relationships  discussed  in  Chapter  II,  sec¬ 
tion  F).  In  order  to  develop  an  empirical  example  relevant  to 
the  impact  question,  it  was  considered  that  the  last  two  elements 
formed  the  basis  of  the  manpower  requirements  approach,  and  that, 
therefore,  the  impact  should  be  judged  only  by  the  measured  ef¬ 
fect  of  these  two  elements.  As  the  labour  force  grows  the  ’’output” 
of  the  educational  system  must  be  increased  if  the  average  level 
of  education  attained  by  the  labour  force  is  not  to  decrease. 

That  is,  if  the  larger  labour  force  is  to  have  the  same  porceh-. 
tage  distribution  among  educational  levels,  there  must  be  some 
growth  in  the  output  of  the  educational,  system.  It  is  argued,  for 
the  purposes  of  this  empirical  example,  that  this  element  of 
growth,  just  sufficient  to  maintain  the  educational  level  of  the 
labour  force,  should  not  be  considered  to  be  due  to  the  impact  of 
manpower  requirements. 


129.  If  this  view  is  accepted,  in  order  to  measure  the  impact 

of  manpower  requirements,  it  is  necessary  to  subtract  from  the 
final  estimates  of  educational  requirements,  as  derived  in  the 
Reports,  that  increase  in  educational  outputs  which  would  be  just 
sufficient  to  keep  the  average  educational  attainments  of  the 
labour  force  at  the  level  they  were  at  the  beginning  of  the  pe¬ 
riod.  The  remaining  estimated  required  growth  in  the  system  would 
bo  due  only  to  the  shift  in  the  occupational  distribution  of  the 
labour  force  and  to  changes  in  the  estimated  education  associated 
with  each  occupation.  This  remainder  would  be  the  measure  of  the 
impact  of  manpower  requirements  (l). 


(l)  One  weakness  of  this  approach  should  be  noted  here.  If 

the  "social  demand"  for  education,  i.e.  demand  not  as¬ 
sociated  with  education  required  for  productive  objec¬ 
tives,  is  positively  related  to  the  growth  in  income, 
the  method  described  will  attribute  the  increase  in  edu¬ 
cation  in  the  labour  force  due  to  this  "non-productive , 
social  demand"  to  the  impact  of  manpower  requirements. 
Fortunately,  this  shortcoming  can  be  somewhat  reduced 
by  the  second  stage  of  analysis  described.  This  point 
is  more  fully  discussed  later  in  the  text. 
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130.  It  is  important,  however,  to  carry  the  analysis  a  stage 

further  in  order  to  show  how  much  of  the  difference  due  to  the 
impact  of  manpower  requirements  can  be  attributed  only  to  the  es¬ 
timated  shift  in  the  occupational  distribution  and  how  much  to 
estimates  of  the  shift  in  the  kind  of  education  associated  with 
each  occupation,  to  get  a  clearer  view  of  the  nature  of  the  im¬ 
pact. 


131*  Some  very  specific  types  of  data  are  needed  if  the  ana¬ 

lyses  outlined  above  are  to  be  carried  out.  In  particular,  it  is 
necessary  to  have  good  data  on  the  education  associated  with  each 
occupation  group  (this  set  of  relations  might  be  called  the  occu¬ 
pational  educational  matrix)  (l).  The  necessity  for  those  types 
of  data  limited  the  applicability  of  the  exercise  to  two  exam¬ 
ples  :  the  projections  for  Spain  and  the  historical  data(l95l-6l) 
for  Italy  (2).  Comparisons  between  the  results  of  the  analyses 
of  these  different  data  are  possible,  but  their  validity  is  limi¬ 
ted  by  many  of  the  factors  bearing  on  comparisons  which  have  been 
discussed  in  previous  sections. 


132.  The  empirical  example  based  on  the  Spanish  data  for 

i960  to  1975  has  been  taken  first,  since  the  data  are  more  com¬ 
plete  and  the  analysis  could  be  fully  carried  out.  The  first 
stage  was  to  calculate  the  total  impact  of  manpower  requirements 
in  line  with  the  approach  described  above.  To  do  this,  the  esti¬ 
mate  of  the  labour  force  in  1975  was  taken  from  the  Report.  The 
percentage  occupational  distribution  of  the  i960  labour  force  was 
taken  and  applied  to  the  1975  estimate  of  the  total  labour  force. 
This  gave  an  estimate  of  what  the  numbers  in  each  occupation  would 
be  if  the  labour  force  grew  but  its  distribution  among  occupatio¬ 
nal  groups  remained  the  same  as  in  i960.  For  facility  of  refe¬ 
rence,  this  calculated  distribution  will  be  referred  to  as  0*. 


(1) 


To  ensure  that  readers  have  a  clear  picture  of  the  type 
of  data  referred  to  here,  a  copy  of  the  occupation- 
education  table  of  relationships  (matrix)  for  Spain 
for  i960  is  reproduced  as  table  C. 

The  specifics  of  the  methods  of  calculation  for  this 
example  are  given  in  Appendix  IV. 


i mm  &  of  i.  sis 


■  ■  i  ?.‘i  r 


(2) 


DISTRIBUTION  OF  THE  ACTIVE  CIVILIAN  POPULATION  BY  OCCUPATIONAL  CATEGORIES  AND 
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133.  Now  the  numbers  in  each  occupation,  as  represented  by  0*, 
were  broken  down  into  categories  showing  the  level  of  education 
attained.  This  was  done  by  applying  the  same  percentages  as  had 
been  observed  for  this  occupation  in  i960.  This  gives  an  estimate 
of  what  the  educational  stock  of  the  labour  force  would  have  to 
be  in  1975  if  the  labour  force  grew  as  estimated  but  the  occupa¬ 
tional  distribution  and  the  education  associated  with  each  occu¬ 
pation  did  not  change.  For  convenience,  this  stock  will  be  re¬ 
ferred  to  as  estimate  E*. 


134.1  .  This  estimate  of  the  required  stock,  E'x~,  could  then  be 

converted  into  an  estimate  of  the  total  flow  of  graduates  requi¬ 
red  between  i960  and  1975  -  if  this  stock  is  to  be  attained  by 
1975  —  in  the  same  manner  as  was  done  in  the  Report  (l).  This  gra¬ 
duate  flow  will  be  referred  to  as  Gb*. 


135.  The  estimate  derived  in  this  manner,  Gb*,  is  an  esti¬ 

mate  of  the  required  flow  of  graduates  if  the  labour  force  grows 
but  there  is  no  change  in  occupational  distribution  or  in  the 
education  associated  with  each  occupation.  This  estimate  may  be 
subtracted  from  the  estimate  of  graduate  flow  requirements  for 
i960  to  1975  provided  in  the  Report.  Call  this  estimate  G-r.  This 
difference  (Gr  —  G-*)  is  taken  to  measure  the  impact  of  manpower 

requirements.  This  is  because  the  Report  estimates,  Gr,  include 
not  only  labour  force  growth,  but  also  the  estimated  change  in 
the  occupational  distribution  and  in  the  education  associated 
with  each  occupation.  In  Table  D,  column  3  represents  the  abso¬ 
lute  size  of  the  manpower  requirements  impact  (Gr  -  Gr*)  ;  co¬ 
lumn  4  shows  the  impact  of  the  manpower  requirements  as  a  per¬ 
centage  of  the  Report  estimates  of  required  graduate  flows 
^/jG-r  _  Cf-x- )  / g£7 .  Clearly ,  according  to  this  approach,  the  impact 
of  manpowqr  requirements  is  very  important  for  the  Spanish  plan, 
since  for  higher  education,  it  accounts  for  well  over  50  per 
cent  of  the  total  requirements  for  graduates  and  for  secondary 
education  for  over  two— thirds  of  the  total  requirements. 


136.  This  first  stage  of  the  analysis  is  another  example  of 

the  application  of  sensitivity  analysis.  Key  assumptions  were 
changed (those  regarding  occupational  distribution  and  the  educa¬ 
tion  associated  with  each  occupation)  and  the  sensitivity  of  the 
final  estimates  of  graduate  requirements  to  the  differences  in 
these  assumptions  was  then  traced  through. 


(l)  This  requires  subtraction  of  the  estimated  survivors 

from  the  i960  labour  force,  by  educational  level,  and 
an  allowance  for  the  rates  of  participation  in  the  la¬ 
bour  force  of  various  types  of  graduates.  For  specific 
details  see  Appendix  IV. 
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137.  The  second  stage  of  the  analysis  involved  an  attempt 

to  determine  how  much  of  the  difference  due  to  the  impact  of  man¬ 
power  requirements  could  be  attributed  to  each  of  the  two  ele¬ 
ments  which  make  up  that  impact,  i.e.,  the  estimated  shift  in  the 
occupational  distribution  and  the  estimated  change  in  the  educa¬ 
tion  associated  with  each  occupation.  To  do  this  two  more  sets  of 
estimates  of  graduate  flow  requirements  were  made,  each  reflec¬ 
ting  a  different  set  of  assumptions.  One  set  of  estimates  was 
made  on  the  assumption  that  the  labour  force  grew  to  the  esti¬ 
mated  1975  level  and  the  occupational  distribution  shifted  to 
the  percentage  distribution  estimated  in  the  Report  for  1975, 
but  thc'-educatinn  associated  with  each  occupation  was  held  at  the 

level  observed  in  i960.  This  set  of  estimates  was  derived  in  a 
manner  similar  to  that  described  for  the  first  stage  of  the  ana¬ 
lysis,  with  the  exception  of  the  difference  in  the  assumed  per¬ 
centage  distribution  of  occupations.  The  full  description  of  the 
derivation  need  not  be  repeated  here.  These  estimates  can  be  cal¬ 
led,  for  convenience,  G+.  Now  taking  the  difference  these  esti¬ 
mates  G+,  including  the  allowance  for  occupational  shift  ,  and 
those  derived  for  the  first  stage,  G*,  which  are  based  on  the 
assumption  of  no  occupational  shift,  a  measure  is  obtained  of 
the  portion  of  the  impact  which  can  be  attributed  to  the  esti¬ 
mated  occupational  shift  (G+  -  G*-).  These  values  for  each  educa¬ 
tion  level  are  reported  in  column  3,  table  E. 

138.  The  second  set  of  estimates  was  derived  by  assuming 
that  the  labour  force  grew  to  the  estimated  1975  level,  the  per¬ 
centage  occupational  distribution  remained  as  it  was  in  i960, 
but  the  education  associated  with  each  occupation  shifted  to 

the  1975  levels  estimated  in  the  Report.  This  set  of  estimates 
was  also  derived  in  a  manner  similar  to  that  described  for  the 
first  stage  of  the  analysis,  with  the  exception  of  the  diffe¬ 
rence  in  the  assumed  education  associated  with  each  occupation. 
Once  again,  a  detailed  description  of  this  derivation  is  not  ne¬ 
cessary.  These  estimates  can  bo  called,  for  convenience,  O’"  . 

Taking  the  difference  between  these  estimates,  G“ ,  including  the 
allowance  for  the  shift  in  the  education  associated  with  each 
occupation,  and  those  derived  for  the  first  stage  G’*, which  are 
based  on  the  assumption  of  no  shift  in  education  associated  with 
each  occupation,  a  measure  is  obtained  of  the  portion  of  the  im¬ 
pact  which  can  be  attributed  only  to  the  estimated  change  in  the 
education  associated  with  each  occupation  (G*‘-  G*).  These  values 
for  each  education  level  are  reported  in  column  4,  Table  E. 
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139.  Now  it  is  important  to  note  that  a  portion  of  the  im¬ 

pact  has  been  attributed  to  each  factor  but  the  two  portions  do 
not  add  up  to  the  total  values  of  the  impact  for  each  level.  The 
difference  between  the  total  impact  and  the  sum  of  the  portions 
which  can  be  attributed  to  each  factor  singly  is  due  to  the  inter¬ 
action  between  the  two  factors  (l).  The  interaction  element  is 
reported  in  column  5,  Table  E.  For  some  levels  of  education  the 
interaction  element  is  relatively  unimportant,  for  others  it  is 
larger  than  the  portion  attributed  to  either  of  the  factors 
singly . 


140.  The  results  of  the  second  stage  of  the  analysis  of  the 

Spanish  projections  can  now  be  evaluated,  but  they  must  be  evalua¬ 
ted  level  by  level.  For  higher  education  the  assumptions  about 
occupational  shift  and  about  shift  in  education  associated  with 
each  occupation  were  both  fairly  important  in  determining  the 
size  of  the  impact  ;  the  assumed  shift  in  education,  associated 
with  each  occupation,  was  slightly  more  important.  The  interac¬ 
tion  element  was  negligible. 


141.  For  secondary  education  as  a  whole,  the  shift  in  edu¬ 

cation  associated  with  each  occupation  was  relatively  more  impor¬ 
tant,  but  the  interaction  element  was  quite  significant.  For  se¬ 
condary  general  education,  the  shift  in  assumptions  about  the 
education  associated  with  each  occupation  was  the  most  important 
factor  (this  is  shown  by  the  fact  that,  although  the  interaction 
element  was  large,  even  if  it  were  to  be  lumped  together  with  the 
portion  attributed  to  occupational  shift  estimates,  the  sum  of 
these  two  elements  would  not  approach  the  portion  due  to  shift  in 
education  associated  with  each  occupation).  For  technical  secon¬ 
dary  education,  the  interaction  element  heavily  outweighs  the 
portion  attributed  to  either  of  the  factors  alone.  The  impact  of 
manpower  requirements  in  the  case  of  technical  secondary  educa¬ 
tion  was  generated  largely  by  the  fact  that  shifts  in  both  fac¬ 
tors  were  assumed,  v/hereas  a  shift  in  either  one  of  them  alone 
would  have  produced  a  much  smaller  impact. 


142.  This  evaluation  shows  that  the  assumed  shift  in  educa¬ 

tion  associated  with  each  occupation  played  a  very  important  part 
in  determining  the  extent  of  the  impact  of  manpower  requirements 
in  the  Spanish  projections.  This  fact  must  be  viewed  in  the  light 


(l)  This  problem  should  be  familiar  to  the  reader.  It  was 

mentioned  in  Section  D  of  this  chapter  and  is  fuller 
explained  in  Appendix  III.  It  is  now  clear  that  the 
analysis  of  this  second  stage  is  a  form  of  what  has 
been  called  analysis  of  sources  of  change. 
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of  tho  discussion  in  Chapter  II,  section  F,  on  the  lack  of  infor¬ 
mation  concerning  occupational-educational  relationships.  As  no¬ 
ted  in  that  section,  this  element  is  the  weakest  link  in  the 
whole  estimation  process,  in  terms  of  the  present  state  of  know¬ 
ledge.  This  should  not  be  taken  to  imply  that  the  Spanish  esti¬ 
mates  of  the  required  shift  in  education  associated  with  each 
occupation  are  not  reasonable.  It  is  simply  necessary  to  point 
out  the  importance  of  these  assumptions  ;  the  final  estimates 
are  extremely  sensitive  to  these  assumed  shifts.  If,  in  tho  pro¬ 
cess  of  formulating  estimates  of  educational  requirements  based 
on  manpower  requirements  this  type  of  analysis  wore  carried  out, 
it  would  aMlow  planners  to  concentrate  more  effort  on  those  as¬ 
sumptions,  (in  this  case  assumed  shifts  in  occupational-educa¬ 
tional  relationships)  which  are  important  in  the  determination 
of  their  final  estimates.  This  deeper  awareness  of  the  nature  of 
the  impact  of  their  manpower  requirements  would  allow  them  to 
draw  their  planning  inferences  with  a  firm  eye  on  the  relative 
uncertainties  in  the  different  elements  making  up  the  plan.  The 
importance  of  the  assumed  change  in  the  occupational-educational 
relationships  in  the  projections  for  Spain  suggests  a  further 
question.  If  tho  shift  in  occupational-educational  requirements 
is  clearly  the  major  element  determining  the  size  of  the  impact 
of  manpower  requirements,  as  measured  here,  what  implications 
does  this  have  for  the  entire  manpower  requirements  approach  ? 

A  digression  will  be  made  here  to  examine  this  question  because 
it  provides  further  insight  and  gives  rise  to  suggestions  for 
important  research. 


143.  If  it  were  found,  on  examining  a  large  number  of  histo¬ 

rical  examples,  that  change  in  the  educational  stock  in  the  la¬ 
bour  force  could  be  largely  attributed  to  a  shift  in  the  occupa¬ 
tional-educational  relationships  rather  than  in  the  occupational 
distribution,  basic  doubts  would  be  raised  about  the  manpower  re¬ 
quirements  approach  as  presently  practised.  Such  a  finding  could 
be  viewed  in  two  general  ways.  First,  the  shift  in  the  educatio¬ 
nal  stock  in  the  labour  force  could  be  largely  unrelated  to  the 
productive  requirements  of  the  economy.  That  is,  most  of  the  edu¬ 
cation  could  be  acquired  for  the  purposes  which  have  often  been 
lumped  under  the  heading  of  "social  demand”.  Such  demands  could 
be  related  to  the  growth  of  income  -  this  has  sometimes  been  cal¬ 
led  the  "consumption"  demand  for  education  -  or  they  could  be  re¬ 
lated  to  non-economic  developments.  When  the  change  in  the  educa¬ 
tional  stock  in  the  labour  force  is  analysed  according  to  the 
approach  used  in  this  section,  growth  in  educational  stock  due 
to  "social  demand"  factors  would  be  included  in  the  measured 
impact  of  manpower  requirements  in  the  first  stage  of  the  analy¬ 
sis.  To  this  extent  this  approach  could  lead  to  mistaken  infe¬ 
rence  -  more  than  the  minimum  educational  requirements  being  at¬ 
tributed  to  manpower  requirements.  However,  at  the  second  stage 
of  analysis  such" social  demand"  growth  in  the  educational  stock 
in  the  labour  force  would  be  clearly  attributed  to  tho  shift  in 
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the  occupational-educational  relationship.  Thus,  the  second  sta¬ 
ge  of  the  analysis  provides  a  rough  check  for  dominance  of  this 
type  of  demand.  When  dominance  of  the  occupational-educational 
shift  appears  in  the  second  stage  of  analysis,  care  must  be  taken 
about  calling  the  impact  measured  in  the  first  stage  that  due  to 
manpower  requirements. 


144.  One  general  way  of  viewing  such  a  dominance  then,  is  to 

consider  the  possibility  that  it  is  due  to  "social  demand"  pheno¬ 
mena.  The  second  general  view  is  to  consider  that  there  is  a  con¬ 
nection  between  the  growing,  changing  productive  processes  and 
the  changing  occupational-educational  relationships,  i.c.  that 
the  changing  productive  processes  require  such  a  shift  in  the  edu¬ 
cation  associated  with  each  occupation.  If  this  were  the  case, 
then  the  measured  impact  could  still  be  said  to  be  due  to  man¬ 
power  requirements.  However, this  dominance  of  the  shift  of  occu¬ 
pational-educational  relationships  would  still  cast  a  serious 
doubt  on  the  present  methods  of  deriving  education  requirements 
from  manpower  requirements  estimates.  The  present  methods  focus 
closely  on  the  occupational  distribution,  but  evidence  of  domi¬ 
nance  of  the  shift  in  occupational-educational  relationships 
would  suggest  that  oven  when  the  occupational  distribution  is 
accurately  estimated,  only  a  small  portion  of  the  total  rela¬ 
tionship  between  economic  processes  and  the  corresponding  educa¬ 
tion  required  has  been  pinned  down.  In  this  case,  centering  a 
large  part  of  the  planning  effort  on  estimating  the  occupational 
distribution  would  not  be  very  wise.  A  search  for  other  factors 
relating  economic  processes  to  education  required  would  have  to 
b<§  the  focus  of  the  main  planning  effort. 


145.  While  for  a  digression,  this  discussion  has  been  ra¬ 

ther  long,  it  has  been  only  a  cursory  examination  of  these  is¬ 
sues.  Even  this  brief  examination  shows  there  is  an  immediate 
need  for  a  further  analysis  of  the  historical  data  of  many  coun¬ 
tries  using  a  method  similar  to  those  outlined  in  this  section (l) « 


(l)  Evidence  for  the  U.S.  experience  suggest  dominance  of 

the  shift  in  occupational-educational  relationship, 
see  J.  Polger  and  C.  Ham,  "Trends  in  Education  in  re¬ 
lation  to  Occupational  Structure"  Sociology  of  Educa¬ 
tion  Vol.  38,  1964.  The  examination  of  the  Italian 
data  below  suggests  the  contrary.  Clearly,  the  U.S* 
experience  could  reflect  its  level  of  economic  and 
educational  development  —  perhaps  the  "social  demand" 
elements  are  responsible  in  this  case.  A  wider  sample 
of  countries  must  be  analysed  if  the  differences  in 
evidence  are  to  be  fully  understood. 
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146,  Fortunately,  this  digression  can  be  followed  by  a  des¬ 
cription  of  an  empirical  example  which  takes  a  partial  first 
step  in  the  direction  just  suggested. 

\ 

147.  The  data  for  Italy  for  1951-61  contained  in  the  Italian 
Report  permitted  a  first  stage  analysis  similar  to  that  carried  , 
out  for  Spain.  The  second  stage  could  be  only  partially  carried 
out  for  Italy  because  of  data  limitations. 


148.  The  impact  of  manpower  requirements  on  the  Italian 

educational  system  from  1951-1961  was  measured  as  described  abo¬ 
ve  for  Spain,  except  that  educational  stocks  were  used  rather 
than  graduate  flows,  the  information  for  conversion  to  flows  not 
being  readily  available.  This  makes  no  difference  in  the  evalua¬ 
tion  of  the  results,  however,  since  the  conversion  to  flows  sim¬ 
ply  requires  the  multiplication  by  certain  constants  (as  explai¬ 
ned  in  Appendix  II).  First  a  set  of  estimates  was  obtained  al¬ 
lowing  for  the  labour  force  growth  to  the  1961  level  but  keeping 
the  1951  occupational  distribution  and  the  1951  occupational- 
educational  distribution  of  the  labour  force.  These  estimates 
may  be  called,  E*  ,  (since  they  are  education  stocks  rather  than 
graduate  flows).  These  estimates  show  what  the  stock  of  educa¬ 
tion  would  have  been  in  1961  if  the  labour  force  had  grown  to 
the  1961  level  but  there  had  been  no  change  in  the  percentage 
distribution  of  occupations  or  the  education  associated  with 
each  occupation.  Taking  the  difference  between  these  stock  esti¬ 
mates,  E*  ,  and  the  actual  educational  stock  in  the  labour  force 
in  1961,  Er  ,  a  measure  of  the  impact  of  the  manpower  require¬ 
ments  upon  the  educational  "output"  is  obtained  (Er— E*) .  These 
results  are  reported  in  column  3,  table  F.  In  column  4,  table  F 
the  impact  is  shown  as  a  percentage  of  the  actual  change  in  the 
educational  stock  from  1951  to  1961  (Er— E*/Er— E^l  where  E^  is 
the  educational  stock  in  the  labour  force- in  1951).  The  impact  on 
this  evidence  was  very  significant . 


149.  Only  a  partial  comparison  with  Spain  was  possible  for 

the  second  stage  of  the  analysis  of  the  Italian  data  for  1951-61, 
since  no  information  was  available  on  the  relation  of  education 
to  occupation  in  1951.  With  the  information  to  hand  it  was  pos¬ 
sible  to  calculate  that  portion  of  the  impact  which  could  be 
attributed  to  the  shift  in  the  education  associated  with  each 
occupation.  The  portion  attributed  to  shift  in  the  occupationaJ. 
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ITALY:  Impact  of  Manpower  Changes  on 

Number  of  Graduates,  1951-61 
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distribution  could  not  be  separated  from  the  interaction  ele¬ 
ment  (l). 


150.  The  results  of  this  partial  second  stage  analysis  are 

reported  in  table  G-.  The  total  impact  (Er-E*)  is  reported  in  co¬ 
lumn  2  and  the  portion  attributed  to  the  shift  in  education  as¬ 
sociated  with  each  occupation  (E-E*)  is  reported  in  column  1. 
These  results  show  that  for  Italy  1951-61,  the  portion  of  the  im¬ 
pact  that  can  be  attributed  to  the  shift  in  the  education  asso¬ 
ciated  with  each  occupation  is  much  less  significant  in  relation 
to  the  total  impact  than  for  the  Spanish  projections  (2). 

151*  Since  the  interaction  element  cannot  be  separated  from 

the  portion  attributable  to  occupational  shift,  the  implications 
drawn  from  this  comparison  of  partial  results  must  be  very  limi¬ 
ted.  The  result  for  Spain  for  technical  secondary  education  pro¬ 
vides  sufficient  warning  that  the  interaction  element  can  be 
quite  significant  indeed.  Thus,  again,  the  temptation  to  conclu¬ 
de  that  the  major  portion  of  the  impact  can  be  attributed  to 
occupational  shift  alone  must  be  resisted. 


152.  The  results  of  the  second  stage  of  the  analysis  of  the 
historical  data  for  Italy  arc  encouraging  from  the  point  of  view 
of  the  present  practice  of  deriving  educational  requirements 


(1)  In  view  of  the  previous  sentence  the  ability  to  calcu¬ 
late  only  the  portion  attributable  to  the  shift  in 
education  associated  with  each  occupation  alone  may 
seem  curious.  The  reasons  for  this  arc  presented  in 
Appendix  IV. 

(2)  The  result  for  higher  education  of  a  negative  value  for 
the  portion  due  to  the  shift  in  education  associated 
with  each  occupation  may  seem  strange.  One  interpreta¬ 
tion  of  this  result  would  be  :  the  pressure  of  sustai¬ 
ned  growth  raised  the  numbers  in  high  level  occupation 
categories  rapidly  and  thus  drew  into  this  group  a 
large  portion  having  lower  educational  qualifications 
than  those  who  woru  already  in  these  occupations.  This, 
of  course,  reflects  back  upon  the  substitution  ques¬ 
tions  raised  in  Chapter  II  (particularly  pages  13-15). 


Determining  Total  Impact 
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from  estimated  manpower  requirements.  This  is  because  (as  dis¬ 
cussed  in  the  digression  in  pages  57-60)  a  finding  that  a  large 
portion  could  be  attributed  to  the  shift  in  education  associated 
with  occupation  alone  would  raise  serious  questions  about  the  man¬ 
power  requirements  methods  currently  used.  Since  in  the  period 
1951—1961  for  Italy,  as  represented  by  the  Report  data,  the  shift 
in  education  associated  with  each  occupation  was  not  a  dominant 
element,  the  problems  discussed  in  the  digression  may  not  be  im¬ 
portant.  However,  it  would  be  dangerous  to  view  this  evidence  as 
conclusive  on  these  issues.  A  much  wider  sample  of  historical  da¬ 
ta  for  several  countries  must  be  analysed  before  these  problems 
can  be  explicitly  dealt  with. 


( 
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CHAPTER  IV . 


A  REVIEW  OF  RESULTS  AND  FURTHER  CONCLUSIONS. 


153.  The  empirical  analyses  corried  out  in  the  previous  chap¬ 

ter  were  rather  rudimentary  and,  therefore,  they  provide  only  ten¬ 
tative  or  partial  answers  to  the  questions  raised  at  the  end  of  chap¬ 
ter  II.  Their  rudimentary  nature  was  dictated  by  the  limitations  of 
the  data  available .  However.,  for  the  first  time,  through  the  pion- 
neering  efforts  of  those  involved  in  the  ELR.P.,  it  was  possible 
to  attempt  to  put  into  quantitative  dimensions  the  arguments  which 
had  heretofore  been  the  subject  of  purely  theoretical  squabbles. 


A.  .  A  Review  of  the  Results 

154.  Having  completed  the  description  of  the  empirical  examples 

it  is  possible  to  review  the  results  of  the  analysis  in  terms  of  the 
questions  which  were  raised  earlier. 

.  j ,  t  S**'**'  > 

/  •  '  *  fi  t  /7  9--,  P  e 

W-  //'  ^  ^ 

(a)  AS  measured  in  this  study,  the  impact  of  manpower 
requirements  upon  the  educational  system  is  likely  to  be  very  signi¬ 
ficant.  That  is,  even  after  allowance  is  made  for  the  growth  in  the 
output  of  the  educational  system  which  would  be  necessary  to  keep  pa¬ 
ce  with  the  growth  in  the  labour  force  (in  order  to  keep  the  "ave¬ 
rage"  level  of  educational  attainment  in  the  force  constant),  the 
impact  of  changes  in  the  occupational  distribution  of  the  labour 
force  and  changes  in  the  education  associated  with  each  occupation 
would  require  significant  shifts  in  the  output  of  the  educational 
system.  This  finding  was  based  both  on  the  analysis  of  projected 
changes  in  the  economy,  as  estimated  in  the  M.R.P.  Reports,  and  on 
an  analysis  of  the  actual  changes  in  Italy  from  1951  to  1961.  On 
this  evidence,  the  direction  of  the  manpower  requirements  approach  - 
which  focuses  on  the  careful  calculation  of  shifts  in  occupational 
distribution  and  in  education  associated  with  each  occupation  -  seem  ; 
reasonable .  However,  as  the  other  results  of  the  empirical  studies 
indicate,  much  work  remains  to  be  done  to  improve  the  reliability  and 
and  sophistication  of  the  manpower  requirements  methods. 


(b)  The  problems,  raised  by  uncertainties  about  produc¬ 
tivity  change  (technological  change)  loom  quite  large.  The  problem 
of  estimating  productivity  change  is  one  which  plagues  general  eco¬ 
nomic  planning  as  well  as  manpower  and  educational  planning  (but,  it 
should  be  noted,  this  has  not  inhibited  world-wide  use  of  economic, 
plans).  In  this  sense,  the  burden  of  this  problem  is  widely  shared. 
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However,  the  analysis  of  the  sources  of  change  in  the  occupational 
structure  showed  that  productivity  estimates  played  a  major  role  in 
the  M.R.P.  projections,  in  determining  the  overall  occupational  struc¬ 
ture  estimates  (and  that  the  estimates  of  G-DP  growth  were  equally  im¬ 
portant).  Thus,  uncertainty  about  productivity  change  is  largely 
transformed  into  uncertainty  about  the  occupational  structure.  A  more 
striking  way  of  putting  this  is  that  small  errors  in  estimates  of 
productivity  change  (or  of  G-DP  growth)  would  be  likely  to  wipe  out 
the  effectiveness  of  extremely  careful  and  accurate  estimates  of 
shifts  in  the  occupational  distribution  within  &  sector  or  of  the  re¬ 
lative  growth  of  various  sectors,  i.e.,  careful  disaggregation  of 
G-.D.P.  The  importance  of  this  productivity  change  element  in  occupa¬ 
tional  shift  was  confirmed  both  in  the  M.R.P.  projections  and  in  the 
analysis  of  the  historical  data  for  Italy. 

(c)  The  results  of  the  empirical  investigations  suggest 
that  occupational  input  coefficients  at  a  given  point  in  time  are 
variable,  i.e.  that  substitution  possibilities  exist,  so  that  the 
amount  of  various  types  of  labour  demanded  can  be  adjusted  in  response 
to  changes  in  relative  supply.  In  addition,  an  empirical  example, 
based  on  M.R.P.  data,  was  constructed  to  illustrate  the  possible  degiee 
to  which  substitution  among  occupations  -  even  with  total  sectoral 
labour  productivity  held  constant  -  could  have  an  effect  on  the  fi¬ 
nal  estimates  of  educational  requirement $ ; the  example  indicated 

that  these  effects  could  be  substantial.  Thus,  on  this  limited  evi¬ 
dence,  substitution  possibilities  both  exist  and  can  be  important 
in  their  effects  on  manpower  requirements  estimates.  The  existence 
of  a  range  of  substitution  and,  therefore,  the  possibilities  of 
supply  effects  on  the  amount  of  manpower  demanded,  can  be  signifi-^ 
cant  because,  unless  carefully  considered,  supply  effects  can  intro¬ 
duce  unsuspected  biases  in  the  procedures  used  to  estimate  manpower 
requirements.  Substitution  is  also  important  because  it  indicates 
the  possibility  of  a  range  of  choice  among  alternative  patterns  of 
manpower  inputs  which  would  be  consistent  with  a  given  set  of  eco¬ 
nomic  output  targets. 

(d)  The  question  of  the  desirable  degree  of  aggregation 
to  be  used  in  manpower  requirements  estimation  remains  open.  The 
analysis  of  the  M.R.P.  Reports  suggested  th  t  disaggregation  of  G-.D.P 

to  economic  sectors  did  not  contribute  significantly  to  the  esti¬ 
mates  of  occupational  distribution.  This  does  not  mean  that  in  every 
case  disaggregation  will  not  be  useful.  In  fact,  it  can  be  argued 
that  the  results  suggest  that  the  pay-off  from  disaggregation  has 
not  yet  been  realised.  However,  it  should  be  remembered  that  there  is 
no  guarantee  that  the  effort  to  disaggregate  data  will  yield  better 
estimates  than  could  be  obtained  with  aggregate  information. 
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(e)  The  most  serious  problem  which  emerges  from  the  em¬ 
pirical  analyses  is  that  which  results  from  the  lack  of  knowledge 
about  the  education  associated  with  each  occupation.  It  was  shown 
that  for  one  of  the  M.R.P.  countries,  estimated  changes  in  the  occu- 
pati  onal-educational  relationships  were  of  over-riding  importance  in 
the  determination  of  the  final  estimates  of  educational  requirements. 
Because  of  the  lack  of  knowledge  about  these  relatiohships ,  estimates 
can,  for  the  ..lost  part,  be  based  only  upon  assumptions  about  their 
nature  -  this  is  certainly  the  weakest  link  in  the  manpower  requi¬ 
rements  estimating  procedures.  One  way  of  reducing  the  sensitivity 
of  final  results  to  these  assumptions  has  recently  been  suggested  by 
a  group  formed  to  create  similar  educational  plans  for  Ireland.  They 
proposed  that  rather  than  converting  occupational  estimates  into  • 
educational  equivalents  for  the  entire  labour  force  in  the  target 
year,  the  conversion  to  educational  requirements  should  be  applied 
only  to  the  estimated  new  inflow  of  workers  into  the  labour  force 
over  the  period  of  the  plan  (1) 


155.  In  order  to  attempt  to  determine  the  potential  importance 

of  the  weakness  in  the  manpower  estimating  procedure  arising  from 
ignorance  of  occupational-educationa.1  relationships,  historical  data 
wore  considered.  Analysis  of  the  data  for  Italy  for  1951-61  showed 
that  the  shift  in  education  associated  with  occupation  was  not  near¬ 
ly  so  important  in  determining  the  total  shift  of  the  educational 
stock  in  the  labour  force  as  had  boon  suggested  by  the  analysis  of 
projections  for  the  M.R.P.  countries.  On  the  other  hand,  a  published 
analysis  of  data  for  the  United  States  for  1940-6q  provided  results 
which  were  quite  similar  to  those  which  emerged  from  the  analysis 
of  the  M.R.P.  country  projections.  Thus,  the  historical  data  do  not, 
at  this  stage,  yield  any  definitive  insight  into  the  likely  importanc 
of  this  weakness  in  the  manpower  requirements  approach. 


B.  Further  Conclusions. 

156.  Having  restated  the  results  which  bear  specifically  on 

the  questions  raised  in  Chapter  II„  there  are  further  conclusions  and 
suggestions  which  can  be  put  forward  on  the  basis  of  this  study. 

(1 j  For  details  see  m.  O’Donoghue,  nthc  Manpower /Educational  acti¬ 
vities  of  the  Irish  E.I.P.  Team"  O.E.C.D.  1965  mimoo  (DAS/EID/65.85) . 
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(a)  As  noted  in  the  text,  because  of  limitations  of  the 
data  ,  the  evidence  of  substitution  possibilities  can  be  viewed  only 
as  indicative  and  not  conclusive.  It  follows  that  more  basic  re¬ 
search,  using  better  data  and  more  sophisticated  techniques,  is  re¬ 
quired  in  order  to  establish  on  a  more  scientific  basis  the  exis¬ 
tence  and  range  of  substitution  possibilities.  In  addition,  as  sug¬ 
gested  above, the  existence  of  substitution  at  a  given  point  in  time 
indicates  that  a  range  of  alternatives  would  be  available  among  which 
it  would  be  necessary  to  choose.  Such  choices  could  follow  cither 
of  two  linos:  the  range  of  alternatives  could  be  presented  as  such 
to  policy-makers  and  they  could  choose  according  to  their  own  criteria 
or  planning  criteria  could  be  anunciated  a  priori.  This  suggests 
further  studies  of  the  possible  criteria  which  might  be  applied  in 
such  situations,  to  the  choice  amongst  alternative  manpower-education 
requirements  (all  compatible  with  the  given  economic  targets).  One 
such  criterion  would  be  educational  cost  minimisation;  this  possibi¬ 
lity  indicates  thu  importance  of  further  studies  of  the  factors  af¬ 
fecting  educational  costs. 


(b)'  The  problem  of  productivity  change  has  been 
shown  to  affect  the  skill  mix  of  the  labour  force  but  it  is  also  heli  - 
ful  to  consider  the  reverse  possibility,  i.e.,  that  the  availability" 
of  skilled  labour  can  affect  the  level  of  productivity  obtained. 

This  suggests  that  it  is  worth  considering  whether  the  process  of 
estimating  manpower  requirements  should  not  be  integrated  more  fully 
into  the  total  economic  planning  process.  If  there  is,  as  one  would 
suppose,  some  sort  of  relation  between  the  skill  mix  of  labour  and 
productivity ,, and  if,  in  addition,  there  is  a  range  of  substitution 
alternatives,  then  the  planning  of  economic  outputs  should  take  into 
account  the  affects  of  alternative  skill  mixes  on  productivity  and 
output  and  the  relative  costs,  in  terms  of  educational  expenditure, 
of  such  alternatives. 


(c)  The  sophistication  in  methods  just  suggested  will 
require  more  data  and  more  research.  Until  such  research  is  forth¬ 
coming  educational  strategy  should  be  formulated  with  the  uncertain¬ 
ties  engendered  by  technological  change  clearly  in  mind.  For  this 
reason,  objectives  of  labour  force  flexibility  might,  for  example, 
receive  more  stress  in  the  planning  of  educational  structure  and  con¬ 
tent.  Certainly  manpower  estimates  should  be  presented  in  a  way 
which  reflects  to  some  degree  those  underlying  uncertainties.  Man¬ 
power  requirements  estimates  which  conceal  these  uncertainties ,  by 
presenting  single  value  estimates  of  requirements  rather  than  ranges 
or  alternatives,  may  do  great  disservice  to  f.rmulators  of  educational 
policy. 
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(d)  It  is  clear  that  since  the  ignorance  of  occupational- 
educational  relationships  is  the  weakest  part  of  the  manpower  requi¬ 
rements  approach,  further  studies  of  these  relationships  have  a  high 
priority.  This  necessity  is  underlined  by  the  fact  that  the  analysis 
of  historical  data  in  this  study  provided  seme what  contradictory  re¬ 
sults  and  this  contradiction  can  only  be  cleared  up  when  more  such 
analyses  have  been  conpleted.  (1)  As  noted  in  Chapter  III.  the  ques¬ 
tion  about  the  relative  role  of  the  shift  in  education  associated  with 
each  occupation  in  determining  change  in  the  educational  stock  in  the 
labour  fored  is  of  basic  importance  to  the  strength  of  current  pro¬ 
cedures.  A  dominance  of  this  type  of  shift  could  mean  that  current 
procedures  produce  overestimates  of  manpower  requirements  by  inadver¬ 
tently  including  what  has  been  called  "social  demand".  Alternatively 
as  explained  in  Chapter  III,  dominance  of  this  type  of  shift  could 
mean  that  current  procedures  are  likely  to  miss  the  more  important 
economic -educational  relationships . 


(c)  The  usefulness  of  sensitivity  analysis  and  the  ana¬ 
lysis  of  sources  of  change  as  tools  in  manpower  and  educational  plan¬ 
ning  was  demonstrated  in  several  places  in  this  study.  Those  methods 
allow  planners  to  realistically  evaluate  their  estimates  in  light 
of  the  uncertainties  of  various  elements  of  thw  estimating  procedure,, 
The  methods  can  also  bo  used  to  work  out  various  alternatives  within 
the  plan  so  that  a  set  of  options  can  be  presented  to  decision-makers. 
Finally,  carrying  out  analysis,  using  these  method,,  in  the  process 
of  developing  plans  will  help  planners  to  review  the  development  of  ■' 
their  estimates.  Usually,  in  planning,  estimates  arc  developed  se¬ 
quentially.  There  is,  therefore,  a  need  at  various  stages  to  recon¬ 
sider  the  structure  of  the  plan  as  a  resultant  of  the  simultaneous 
variation  of  the  sequentially  developed  estimates.  In  planning, 
wore  the  view  is  necessarily  forward,  the  importance  of  looking  back 
at  the  nature the  planning  ground  which  has  been  covered  is  often 
neglected.  An  evaluation  of  methods,  by  its  nature,  leads  to  a  re- 
emphasis  of  the  importance  of  this  backward  glance.  In  sum,  the  me¬ 
thods  of  sensitivity  analysis  and  analysis  of  sources  of  change 
allow  planners  to  understand  more  fully  the  nature  of  the  plans  they 
develop  and  allow  them  to  develop  plans  which  more  frankly  represent 
the  underlying  uncertainties  of  their  analysis. 


(f )  It  follows  from  the  results  of  this  evaluation  that 
there  is  a  great  need  to  follow-up  projections  of  the  M.R.P.  type  in 
two  wavs.  First,  at  the  s  mue  tim^  that  attempts  are  made  to  implement 
For 7  some  first  steps  in^ this ( dirocti oh  spe  F-ul  ^rai tonberg" « 
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plans,  it  is  desirable  that  further  data  should  be  systematically 
collected  and  a  means  provided  to  continually  "correct"  the  plan  pro¬ 
jections  in  light  of  the  newly  accumulated  evidence.  Second,  it  is  im¬ 
portant  that  follow-up  studies  be  made  which  analyse  in  detail  the  ac¬ 
tual  development  of  the  economy  and  the  educational  system  and  compare 
them  with  the  developments  estimated  in  the  plan  projections.  Only 
with  this  type  of  basic  research  can  the  methods  of  estimating  man¬ 
power  requirements  become  more  sophisticated  and  effective.  This  is 
certainly  the  way  to  gain  even  greater  benefits  from  the  M.R.P.  ex¬ 
perience  . 


i 
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Chapter  V 

A  PERSPECTIVE  ON  EDUCATIONAL  PLANNING  MD  THE 

MANPOWER  REQUIREMENTS  APPROACH 


157.  It  is  now  important  to  attempt  to  place  the  concentra¬ 
ted  analysis  of  technical  issues,  reported  in  the  previous  chap¬ 
ters,  in  a  more  general  perspective. 


158.  A  statement  of  views  on  educational  planning  cannot 

spring  from  a  study  of  the  M.R.P.  experience  alone.  It  must  he 
based  upon  a  broader,  accumulated  experience  in  educational 
planning  in  general.  Thus  the  perspective  suggested  below  deri¬ 
ves  from  the  wider  range  of  OTCD  experience  in  this  field,  em¬ 
bracing  the  M.R.P. ,  but  extending  beyond  it  as  veil. 


159.  In  the  past  few  years  there  has  been  a  continuing 

controversy  about  various  "approaches”  to  educational  planning. 

In  reviewing  the  arguments  over  which  "approach"  to  educational 
planning  is  the  "right"  one,  it  becomes  clear  that  when  one 
views  the  educational  system  as  a  whole,  and,  more  generally, 
the  educational  complex  as  an  element  within  the  overall  social 
and  economic  system,  all  of  these  "approaches"  fit  together  .< 
within  the  logic  of  the  total  system.  The  conflict  among 

"approaches"  arises  only  because  there  is  a  scarcity  of  resources 
which  can  be  applied  to  planning  and  to  research  and  therefore 
priorities  must  be  established  ;  it  must  be  decided  which  "ap¬ 
proach"  will  bo  investigated  in  depth  ard  utilised  and  this,  in 
turn,  leads  toarguments  about  which  is  most  likely  to  yield  im¬ 
mediate,  pragamatic  results  for  policy  making.  The  decision  as 
to  which  line  to  take  will  be  influenced  by  the  particular  cha¬ 
racteristics  of  a  country,  such  as  the  typo  of  data  available, 
the  level  of  economic  development,  and  the  current  policy  context 
and  institutions.  Thus,  it  is  not  surprising  that,  in  the  past, 
different  approaches  have  been  favoured  in  different  countries. 


160.  As  experience  in  educational  planning  and  research  is 

accumulated,  however,  the  priorities  for  further  investigation 
change,  both  because  some  avenues  have  been  adequately  explored 
and  because  in  the  process  of  exploration  a  more  complete  under¬ 
standing  of  the  critical  points  of  the  system  has  been  obtained. 
It  can  be  argued  that,  regardless  of  the  approach  initially  fa¬ 
voured  by  various  individuals,  the  experience  has  evolved  in  such 
a  way  that  there  can  bo  general  agreement  on  the  current  priori¬ 
ties  for  further  planning  and  research  effort.  This  is  simply 
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another  way  of  saying  that  the  underlying  logic  of  the  system  is 
beginning  to  emerge  and  to  exert  its  pressure  on  the  configuration 
of  investigations. 


161,  These  generalisations  need  to  be  spelled  out  more  fully, 

(l).  It  has  become  evident  that  at  the  center  of  educational  plan¬ 
ning  and  research  there  must  be  a  clear  picture  of  how  the  educa¬ 
tional  system  operates  -  in  current  parlance,  a  "model"  of  the  edu¬ 
cational  system.  This  picture  should  illustrate  the  quantitative 
flows  into  and  out  of  the  educational  system  -  these  flows  would 
involve  pupils,  teachers,  facilities  and  materials,  finance.  But 
ideally,  if  it  is  to  be  useful,  such  a  picture,  or  model,  should 
include  or  be  complemented  by  an  indication  of  the  structure  of 
decision-making  within  the  system,  which  influences  these  quanti¬ 
tative  flows. 


162.  Such  a  picture,  or  model,  is  essential  for  educational 

planning  no  matter  which  "approach"  one  starts  from.  Clearly,  if 
what  has  been  called  the  "social  demand"  (2)  approach  is  the  star¬ 
ting  point,  this  model  of  the  system  is  a  requisite  both  for  iso¬ 
lating  the  elements  of  "social  demand"  and  for  working  out  the  full 
implications,  in  terms  the  structure  of  enrollments,  teacher  force, 
etc...  of  the  anticipated  final  demands.  It  has  also  been  pointed 
out  (3)  that  if  one  starts  from  the  "manpower  requirements"  point, 
the  result  of  the  work  is  an  estimated  set  of  final  educations 
needs  for  which  it  is  still  necessary  to  work  out  the  enrollment , 
teaching  force  and  other  structural  implications.  This  will  re¬ 
quire  the  use  of  a  system  model  for  education.  Another,  slightly 
different,  approach  has  been  called  "social  objectives"  and  one  of 
the  difficulties  this  approach  has  encountered  is  that  it  has  pro¬ 
ved  difficult  to  supply  quantitative  correlatives  for  some  of  the 
"objectives"  which  have  been  suggested.  It  can  be  argued  that  the 
existence  of  a  quantitative  model  of  the  educational  system  will 
facilitate  the  search  for  quantitative  expressions  of  "social  ob¬ 
jectives",  since  various  interpretations  of  such  objectives  (e.g. 
■equalisation  of  opportunity" )  can  be  worked  out  in  terms  of  such 
a  model.  Thus,  further  work  to  construct  and  improve  this  pic¬ 
ture  of  the  educational  system  is  a  major  priority  from  all 


(1)  The  structure  of  the  following  arguments  is  roughly  based 
on  Chap. IV  of  the  Handbook  on  Statistical  Needs  for  Educe.- 

.tional  Investment  Planning,  'O.E.C.D.*,  '196^  (fhSjElT)J66 

(2)  This  has  also  been  called  the  "cultural  approach"  and 
the  "demand  for  places  approach".  For  examples  see  :  Par- 
nes,  op.cit . ,Chap.V;  R.  Ruiter  "Manpower  Forecasts  and 
Educational  Planning  in  the  Netherlands"  O.E.C.D.  1965 
(Mimeo ) 

Handbook  011  Statistical  Needs,  op.  cite 


(3) 
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points  of  view.  Countries  are  at  various  stages  of  development  in 
this  work  and  the  O.E.C.D.  is  attempting  to  encourage  such  work 
through  its  programme  of  Operations  Research  and  Systems  Analysis  in 
Education. 


163.  One  of  the  elements  of  the  picture  of  the  educational 

system  must  be  the  specification  of  the  direction  which  graduates 
take  upon  leaving  the  system.  Since  most  graduates  enter  the  labour 
market  and  since  an  individual's  working  environment  plays  such  a 
major  part  in  influencing  his  social  role,  some  projection  of  the 
manpower  situation  is  essential  to  any  approach  to  educational  plan¬ 
ning.  The  need  for  investigation  of  the  link  between  the  educational 
system  and  the  economy  is  necessary  whether  one  begins  with  the  pre¬ 
mise  that  individual  choice  should  be  given  maximum  consideration 
in  shaping  the  educational  system  or  with  the  premise  that  the  edu¬ 
cational  system  must  be  shaped  to  meet  the  exigencies  of  economic 
growth.  It  is  possible  either  to  look  upon  the  lack  of  the  proper 
education  in  the  labor  force  as  the  factor  which  might  constrain 
economic  growth  or  to  look  upon  the  lack  of  economic  growth  as  the 
factor  which  might  limit  the  ability  of  the  labor  market  to  effec¬ 
tively  absorb  the  graduates  of  the  growing  educations  system.  In 
either  case,  the  educational  planner  must  be  concerned  about  anti¬ 
cipating  possible  surpluses  and  shortages  of  educated  manpower. 


164.  In  fact,  those  who  have  made  the  "approach"  to  planning 

from  these  different  views  have  converged  in  seeing  the  same  pro¬ 
blems  as  objects  for  more  careful  study.  These  problems  are  essen¬ 
tially  those  of  the  relationship  between  work  activity  (occupation) 
and  educational  background.  For  ex-ample:  how  do  the  techniques  of 
production,  and  the  change  in  these,  effect  the  requirements  for 
education;  how  broad  is  the  range  of  educational  backgrounds  which 
are  a  propriate  for  a  given  work  activity;  how  do  Individuals  make 
career  choice  or  what  information  should  they  have  to  make  such  choi¬ 
ces  "better"?  The  answers  to  these  questions  are  important  both  to 
those  who  wish  to  improve  estimates  of  the  educational  requirements 
for  economic  growth  and  for  those  who  wi sh  to  insure  that  individual  de¬ 
mands  for  education  should  be  formulated  on  the  grounds  of  expecta¬ 
tions  of  future  careers  which  stand  a  reasonable  chance  of  being  rea¬ 
lised.  The  importance  of  these  questions  has  emerged  jointly  from 
the  study  reported  in  the  previous  chapters,  the  work  on  Social  Ob¬ 
jectives  in  Educational  Planning  (1),  and  the  studies  of  the  utili¬ 
sation  of  highly  qualified  Manpower  (2). 

( 1 )  Papers  from  the  O.E.C.D.  meeting  on  this  topic  will  be  published 
shortly 

(2)  background  studios  prop  ired  for  an  O.E.C.D.  meeting  to  be  held 
in  1966. 
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165*  Against  this  background,  it  is  useful  to  ihdicate  the 

current  state  of  affairs  with  respect  to  the  estimation  of  manpower 
requirements.  Taking  first  positive  achievements,  it  can  be  said 
that  in  any  case  estimates  of  manpower  requirements  are  a  necessary 
part  of  educational  planning  and  that  further  research  to  improve 
estimation  methods  is  warranted.  Even  as  the  methods  exist  at  pre¬ 
sent  they  can  be  used  to  pick  out  major  potential  shortages  or  sur¬ 
pluses  in  the  labor  market.  Thus  the  effort  to  formulate  manpower 
requirements  is  justified  in  terms  of  current  usefulness.  Only 
through  the  experience  accumulated  by  making  such  projections  and 
through  research  on  the  qujstion  already  outlined  can  improvements 
in  methods  be  expected. 


166.  The  importance  of  manpower  projections  must  also  be  loo¬ 

ked  at  from  the  more  general  point  of  view  which  emphasises  the  edu¬ 
cational  complex  as  an  clement  in  the  economic  and  social  system. 
Considerations  of  this  type  have  been  suggested  in  previous  chap“ 
ters,  but  they  bear  reemphasis  here.  When  used  in  the  "manpower 
requirements  approach" ,  the  proportions  were  made  by  taking  the  le¬ 
vel  and  composition  of  economic  outputs  as  the  given  (the  indepen¬ 
dent  variable)  and  the  educational  inputs  as  the  thing  to  be  deter¬ 
mined  (the  dependent  variable).  It  is  also  important  to  reverse 
this  view.  The  educational  inputs  can  influence  the  determination 
of  the  level  and  compositioh  of  economic  outputs  in  two  ways;  first, 
the  availability  of  various  types  of  educated  manpower  to  be  used  as 
inputs  in  production  can  affect  the  rate  and  nature  of  economic 
growth;  second,  the  level  of  education  in  the  population  can  influ¬ 
ence  the  tastes  of  the  population  ans  therefore  the  level  an'd  composi¬ 
tion  ofjfinal  demands  for  economic  outputs.  In  addition  to  these  in¬ 
terrelations  in  terms  of  real  resources,  there  is  the  two-way  re¬ 
lation  between  the  education  system  and  the  economic  system  in  terms 
of  financial  resources,,  The  state  of  the  economy  both  sets  the  re¬ 
quirements  for  educ  tional  finance  through  its  effect  on  the  required 
output  of  the  educational  system  and  it  also  determines  the  amount  of 
financial  resources  which  can  be  made  available  to  the  educational 
system  .  It  is  clear,  therefore,  that  the  information  from  manpower 
projections  would  flow  both  ways  -  from  economic  to  educational  po¬ 
licy  and  vice-versa.  There  should  bo  ideally  a  certain  simultaneity 
of,  or  integration,  in,  the  determination  of  the  two  types  of  policy 
planning.  Manpower  projections  help  both  to  indicat'e  the  feasibility 
in  educational  terms  of  economic  plans  and  the  feasibility  in  econo¬ 
mic  terms  of  educational  plans.  For  this  reason,  also,  the  continued 
improvement  of  manpower  projection  methods  is  warranted  .and  the  neces¬ 
sity  of  moving  toward  more  sophisticated  integration  of  economic  and 
educational  planning  is  clear. 
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167.  Having  drawn  conclusions  about  positive  aspects,  the 

lessons  which  have  been  learned  from  the  awareness  of  the  weaknes¬ 
ses  of  current  manpower  projection  aethods  should  be  indicated. 
First,  while,  as  stated  above,  aethods  of  estimating  manpower  requi¬ 
rements  are  sufficient,  a£  present,  to  indicate  major  potential 
labor  market  disequilibris ,  it  has  been  shown  that  a  fairly  wide  ran¬ 
ge  of  uncertainty  remains  with  respect  to  specific  long-term  requi¬ 
rements.  This  not  only  implies  a  need  to  refine  estimation  techni¬ 
ques,  but  it  also  leads  to  suggestions  about  the  qualitative  na¬ 
ture  of  the  educational  system.  If  one  is  somewhat  certain  about 
the  nature  of  requirements,  flexibility  in  the  system  and  curricula 
which  promote  flexibility  in  the  graduates  should  perhaps  be  empha¬ 
sised  . 


168.  A  second  specific  weakness  of  manpower  projections  led  to 

similar  questions  about  the  qualitative,  characteristics  of  the  system 
An  attempt  to  reduce  ignorance  about  occupational-educational  rela¬ 
tionships  -the  major  weak  point  in  current  manpower  methods-simu- 
lated,  as  part  of  the  O.E.fl.D.  program  on  Utilisation  of  Highgly 
Qualified  Manpower,  investigations  at  the  industry  and  firm  level  cm: 
the  relation  between  educational  background  and  work  activity.  It 
was  found  that  the  industrial  employers  of  graduates  either  knew  very 
little  about  the  educational  background  of  their  employees  or  comp 
plained  that  the  formal  education  -1  system  did  little  to  prepare 
workers  for  industrial  tasks.  This  raised  a  very  important  set  of 
questions;  a)  is  the  formal  educational  system  a  very  inefficient  sup¬ 
plier  of  trained  manpower  or,  b)  are  the  firms  very  inefficient  users 
of  trained  manpower  or,  c)  is  there  simply,  a  logical  separs+ion  of 
educational  tasks,  the  formal  system  supplying  general  background  ?.nd 
the  firms  and  other  informal  system  supplying  specific  skills  ?‘A1I 
this  implies  a  more  careful  study  of  the  proper  curricula  content 
and  the  role  of  training  and  on-the-job  expo  ience  outside  the  formal 
education  system.  In  a.ddition,  it  suggests  an  investigation  of  the 
operations  of  the  labor  market  in  allocating  tr mined  manpower  as  re¬ 
quired  • 


169*  The  O.E.C.D.  programme  which  was  initially  centered  on 

investigations  of  the  relation  between  investments  in  education  and 
economic  growth,  has  evolved  considerably.  The  accumulation  of  ex¬ 
perience  in  planning  has  led  to  the  realisation  that  the  inner  dyna¬ 
mics  of  the  dduca.tional  sector  must  be  more  fully  examined.  At  the 
same  time,  it  is  clear  that  the  educational  sector  must  be  viewed 
as  an  entity  which  operates  within  a  more  general  economic  and  social 
system.  An  effective  programme  of  research  and  action  in  this  area 
must  bo  based  upon  this  concept  of  education  as  a  system  within  the 


DAS/MRP/66 tt 1 


-  76  - 


larger  societal  context. 


170.  It  is  this  systems  analysis  perspective  which  creates 
the  awareness  of  the  manner  in  which  the  various  "approaches”  to 
education'll  planning  fit  together.  As  has  been  suggested,  these 
"approaches"  are  connected  through  the  system  of  education  itself. 

At  the  same  time,  education  as  a  sector  is  an  element  of  the 
total  socio-economic  system  and  the  various  "approaches"  form  l- inks 
to  particular  aspects  of  this  larger  system. 

171.  Prom  this  more  sophisticated  standpoint,  it  is  evident 
that  educational  policy  must  be  integrated  with  economic  and  social 
policy.  But  this  objective  can  only  be  achieved  when  the  educationa. 
policy  maker  is  equipped  with  the  means  to  work  out  the  full  impli¬ 
cations  of  various  educational  policy  alternatives.  It  is  through 
programmes  such  as  the  Mediterranean  Regional  Project  that  the  neces¬ 
sary  models  and  methods,  including  the  estimation  of  manpower  requi¬ 
rements  ,  are  developed  and  improved  in  order  that  the  educational 
planners  and  decision  makers  may  fe©  provided  with  a  more  complete 
sot  of  effective  tools.  The  improved  procedures  which  result  will 
hopefully  lead  to  more  enlightened  and  dynamic  educational  policy 
formation* 
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APPeNLIX  I 


THE  METHODS  ML  LATA  USED  IN  THE  M.R.P. 


The  basic  methods  used  by  each  of  the  M.R.P.  Teams  in 
deriving  estimates  for  educational  requirements  in  the  target  year 
and  the  sources  of  the  data  utilised  in  their  calculations  are  very 
briefly  outlined  in  this  chapter.  For  the  purposes  of  review  the 
elements  of  the  methods  used  have  been  grouped  into  five  categories: 

(i)  The  projection  of  economic  output;  (ii)  The  produc¬ 
tivity  assumptions;  (iii)  The  employment  projections,  (iv)  The  pro¬ 
jections’  of  occupation  structure;  and  (v)  The  conversion  to  educa¬ 
tional  requirements.  In  order  to  provide  easy  comparisons  among 
countries,  the  outline  refers  to  one  category  at  a  time  and  reviews 
for  each  of  the  six  countries  the  particular  adaptation  and  sources 
used  for  that  element  of  method.  Although  such  a  breakdown  into  ca¬ 
tegories  does  not  suit  all  methods  equally  well,  the  basic  procedure 
of  each  country  are  adequately  represented  in  the  \fhole. 


The  information  on  the  methods  used  was  drawn  directly 
from  the  country  reports  and  from  limited  conversations  with  members 
of  the  various  teams. 


Methods  of  pro  .looting  output 

Unless  otherwise  noted,  the  breakdown  according  to  eco¬ 
nomic  sectors  followed  the  International  Standard  Classification  of 
Industrial  Activity. 


Italy 

Projections  of  G-ross  National  Product  at  factor  costs 
and  in  1961  prices  were  made  for  the  period  covering  1961  to  1975  , 
The  projections  were  broken  down  into  ten  economic  sectors  and  were 
further  divided  between  North  and  South  Italy. 


These  data  were  taken  directly  from  independent  estimate 
raodo  by  SVIM E%.  A  discussion  of  factors  determining  the  relative 
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growth  of  the  primary,  secondary  aid  tertiary  sectors  is  provided 
in  the  text  of  the  report. 


Trends  in  G.N.P.  at  factor  costs  1954  prices  from  1951 
to  1961  broken  down  according  to  the  same  sectors  and  North  and 
South  are  also  provided  in  the  text  as  a  basis  for  comparison. 
These  data  were  also  drawn  from  those  provided  by  SVIMEZ. 


Greece 

Projections  of  Gross  Domestic  Product  at  factor  costs 
in  1961  prices  for  the  period  1964-74  were  used.  These  were  broken 
down  according  to  eight  economic  sectors.  These  data  were  based 
upon  detailed  provisional  estimates  for  1964-69  and  broad  perspec¬ 
tives  for  1970-74  drawn  up  by  the  Planning  Division,  Ministry  of 
Co-ordination, 


Projections  of  G.N.P.  at  1961  prices  for  1974-79  were 
made.  These  data  were  broken  down  only  according  to  primary, 
secondary  and  tertiary  sectors.  These  projections  were  made  by 
the  M.R.P.  Team  assuming  a  slightly  lower  overall  rate  of  growth 
than  that  projected  for  the  1964—74  period. 


Portugal 

G.N.P.  estimates  at  factor  costs  in  1954  prices  for 
1950  and  1958  broken  down  into  nine  economic  sectors  given  by  the 
National  Institute  of  Statistics(Rapport  final  preparatoire  du 
troisieme  Plan  de  Developpement , Etudes  generales  ,  1 958)were  presente d 
In ’"order  to  illustrate  what  were  apparently  anomalies  in  the  data.. 

On  the  basis  of  this  demonstration  of  the  unreliability  of  present 
data  the  method  of  estimating  manpower  requirements  based  on  eco¬ 
nomic  projections  was  rejected  as  statistically  unfeasible. 


Spain 


Projections  of  G.D.P.  at  factor  costs  in  I960  prices  for 
the  period  1961  to  1975  were  made.  The  projections  are  presented 
in  the  report  in  the  form  of  a  breakdown  into  nine  economic  sectors 0 
The  figures  were  based  on  the  same  assumed  rate  of  growth  as  for  the 
preliminary  work  on  the  1964-67  Development  Plan.  Base  year  data  were 
drawn  from  provisional  figures  on  the  Spanish  National  Accounts  re¬ 
ported  by  the  Ministry  of  Finance.  Projections  were  made  by  the  M.ROJ. 
Team.  A  brief  description  of  their  procedures  is  presented  in  an 
Annex  to  this  Appendix* 


Turkey 


» 
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Two  types  of  projections  of  output  are  given  in  the  Tur¬ 
kish  report.  Projections  of  G.N.P.  for  the  period  1962  to  1977  are 
presented.  Projections  of  an  index  of  real  output  for  the  period 
1962  to  1977  are  broken  down  into  five  economic  sectors.  Projection 
of  an  index  of  value  added  and  value  of  production  for  the  manufac¬ 
turing  sector  are  broken  down  into  13  sub-sectors.  All  these  data 
are  based  on  figures  provided  in  the  1 963-67  Development  Plan  and 
its  15-year  perspectives. 


Trends  in  G- . N . P ,  at  constant  factor  costs  for  1950  to 
1962  for  eight  economic  sectors  are  presented  for  purposes  of  com¬ 
parison.  These  data  were  taken  from  the  O.E.C.D,  Economic  Survey  - 
Turkey  1963. 


Yugoslavia 

Projections  of  Social  Product  (which  differs  from  G-.D.P* 
because  of  the  ’’non-productive"  sectors  being  excluded  which  under 
I.S.C.I.A.  would  normally  be  counted  in  the  Service  sector)  in  1962 
prices  for  the  period  i960  to  1975  are  broken  down  into  eight  econo¬ 
mic  sectors  (which,  with  the  exception  of  Arts  and  Crafts,  trade  and 
Catering,  and  xlunicipal  activities,  fit  the  I.S.C.I.A.  classif icatio 
The  projections  were  made  by  the  m.R.P.  Team  with  some  co-ordinatie. 
with  preliminary  work  on  the  1964-1970  Yugoslav  Plan.  Projections 
were  made  by  considering  agriculture,  forestry,  and  manufacturing  as 
"autonomous"  and  the  five  remaining  sectors  as  "depending  on"  the 
"autonouious "  sectors.  These  estimates  were  checked  against  global 
plan  estimates  of  levels  for  consumer  goods  and  producer  durables. 
Private  sector  output  was  estimated  and  reported  in  some  tables  but 
it  was  not  used  directly  in  estimating  manpower  requirements. 


Trends  in  Social  Product  from  1952  to  1962  broken  down 
into  the  same  eight  economic  sectors  were  presented  for  comparison. 
A  regional  breakdown  of  an  index  of  industrial  production  for  the 
same  period  is  provided.  Both  sets  of  data  were  drawn  up  by  the 
federal  Economic  Planning  Bureau. 


Productivity  Assumptions 


In  all  cases  the  index  of  productivity  used  was  that  of 
output  per  worker. 
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Italy 

Productivity  trends  in  1961  prices  for  the  period  1961 
to  1975  broken  down  into  ten  economic  sectors  and  for  North  and 
South  Italy  were  taken  from  estimates  made  by  JVLiDZ. 


Productivity  trends  in  1954  prices  for  1951  and  1961  for 
the  same  sectors  and  areas  token  from  the  same  source  were  also 
reported . 


G-reece 

productivity  in  1961  prices  was  projected  for  the  period 
1961-79  according  to  eight  economic  sectors.  The  source  given  for 
these  projections  is  the  Planning  Division,  Ministry  of  Co-ordina¬ 
tion  but  undoubtedly,  as  with  output,  the  projections  from  1974  to 
1979  were  done  by  the  M.K.P.  Team. 


productivity  for  the  period  1961-1971  in  the  manufactu¬ 
ring  sector  broken  down  into  11  sub-sector  groups  was  reported. 
These  data  were  based  on  early  Plan  estimates  which  assumed  a  lower 
growth  rate  but  sub-sector  relative  growth  was  assumed  to  remain 
the  s  ame . 


Portugal 

Productivity  estimates  for  the  year  1950  by  nine  economic 
sectors  were  drawn  from  the  same  source  as  the  output  data  and  also 
used  to  point  up  the  statistical  weaknesses  of  available  data. 


Spain 

Productivity  trends  in  I960  prices  for  the  period  I960— 

75  for  nine  economic  sectors  were  estimated  by  the  m.R.P.  Figures 
for  the  base  year  were  drawn  from  provisional  figures  on  the  Spanish 
National  Accounts  reported  by  the  ministry  of  Finance  and  the  I960 
Census  figures  made  available  by  the  National  Institute  of  Statis¬ 
tics.  A  description  of  factors  analysed  in  arriving  at  the  produc¬ 
tivity  estimates  is  presented  in  the  Annex  to  this  Appendix# 


Turkey 

o 


A  productivity  index  according  to  five  economic  sectors 
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for  the  period  1962-1977  was  drawn  up  by  the  ii.H.P.  Team  based  upon 
the  development  Plan  figures. 


Yugoslavia 

Productivity  in  1962  prices  for  the  period  1960-75  for 
eight  socialised  productive  branches  and  the  private  sector  was  pro¬ 
jected.  These  estimates  were  arrived  at  by  the  following  steps: 

(i)  global  assessments  of  anticipated  growth  in  the  socialised  sec¬ 
tor  were  made  assuming  slightly  faster  productivity  growth  than  in 
the  past,  (ii)  consultations  with  "bodies  responsible  for  various 
sectors"  permitted  an  evaluation  of  the  impact  of  such  factors  as 
new  equipment  and  incentive  systems,  (iii)  comparisons  were  made 
with  the  first  estimates  for  the  initial  stages  of  the  1964-1970  Plan 


Productivity  trends  for  1953-63  estimated  by  the  Fede¬ 
ral  Planning  Bureau  for  the  socialised  sector  were  provided  for  the 
purposes  of  comparison. 

Employment 


Naturally,  for  most  of  the  countries  the  employment  pro¬ 
jections  are  simply  the  resultant  of  output  and  productivity  projec¬ 
tions.  In  fact,  however,  the  process  of  building  output  projections 
may  have  started  from  estimates  of  population,  labour  force  partici¬ 
pation  rates  and  emigration— immigration  rates. 


Italy 

Projections  of  emphyment  for  1961  to  1975  for  ten  economic 
sectors  and  divided  between  the  North  and  South  were  dram  from  SVL.-.a 
estimates . 


Employment  for  ten  economic  sectors  for  1951  to  l96l«_e- 
calculated  by'  SVIMEZ  was  also  presented  for  comparison 


G-reece 


Figures  for  employment  for  eight  economic  sectors  for  the 
period  1961—1975  were  derived  from  Planning  Division  data  in  a  manner 
parallel  to  that  described  for  output  and  productivity  figures. 
Underlying  demographic  projections,  analysis  of  the  impact  of  emi¬ 
gration  and  assumptions  about  reduction  of  unemployment  are  alluded 
to  in  the  text. 
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^mplojment  figures  in  manufacturing  196  V- 1974  divided 
into  1 1  sub— sectors  were  drawn  from  data  provided  by  the  Planning 
Division,  Ministry  of  Co-ordination. 


Portugal 


1.  Employment  in  1950  and  I960  distributed  among  the 
primary,  secondary  and  tertiary  sectors  was  calculated.  The  1950 
data  we re  taken  from  the  1950  census,  the  I960  data  were  derived 
from  a  combination  of  results  of  a  I960  sample  survey  of  secondary 
and  tertiary  sectors  carried  out  by  the  ii.R.P.  Team,  evaluations  for 
1958  by  the  Rational  Institute  of  Statistics  and,  for  1959,  data  pro¬ 
vided  by  the  Bank  of  "Fomento  Nacional". 


I960  employment  figures  for  metropolitan  Portugal  for 
four  sectors  -  extractive  industries,  manufacturing,  construction, 
electricity  -  were  calculated  on  the  basis  of  the  Team's  sample 
survey. 


Projections  of  population  and  labour  force  participation 
rates  for  I960  to  1975  were  made.  These  were  based  upon  estimates 
by  the  National  Institute  of  Statistics  and  O.E.D.C.:  Revision  of 
Demographic  Perspectives  I960,  as  combined  and  corrected  by  the 
M.R.P.  Team.  These  projections  are  the  primary  basis  for  the  esti¬ 
mates  of  educational  requirements. 


Spain 

Employment  for  the  period  I960  to  1975  is  projected  for 
nine  economic  sectors.  Data  for  the  base  year^whs  obtained  from 
the  l96Qj.Census  figures  provided  by  the  latiohal  Institute- of  Sta¬ 
tistics  and  projections  wepe  derived  by  the  M.R.P.  Team  from  their 
outxgut  and  •'■productivity  estimates. 


Population  projections  for  I960  to  1975  obtained  from  the 
National  Institute  of  Statistics  were  presented  and  the  manner  in 
which  estimates  of  participation  rates  and  emigration  rates  were 
made  was  briefly  discussed  in  the  text. 


Turkey 

Projections  of  employment  for  five  economic  sectors  for 
I960  to  1977  were  made,  evidently  based  upon  Development  pirn  fi¬ 
gures. 
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Figures  for  active  population  for  15  economic  sectors 
from  1955  to  I960  were  drawn  from  the  1955  and  I960  census. 


Population  projections,  unemployment  rates  and  partici¬ 
pation  rates  estimated  for  1962-1977  were  taken  from  the  Development 
Plan. 


Yugoslavia 

Employment  for  1960-1975  was  calculated  for  eight  "pro¬ 
ductive”  branches  and  seven  "non-productive"  branches  for  the  socia¬ 
lised  sector,  and  for  three  "productive"  branches  and  one  "non-pro¬ 
ductive"  branch  for  the  private  sector.  For  the  "productive"  bran¬ 
ches  the  employment  figures  were  derived  jointly  with  the  output  and 
productivity  estimates  as  described  above.  For  "non-productive" 
branches,  estimates  we re  based  on  present  tendencies  in  employment 
and  the  need  to  "upgrade  social  services". 


Trends  in  active  population  1931  to  1961  were  reported 
according  to  primary,  secondary,  tertiary  sectors.  These  data  were 
drawn  from  census  data. 


Trends  in  active  population  divided  according  to  private 
and  socialised  sectors  and  within  the  socialised  sector  into  "pro¬ 
ductive"  and  "non-productive"  branches  were  taken  from  the  Statis¬ 
tical  Yearbook  of  Yugoslavia  and  data  of  the  Federal  Economic  Plan¬ 
ning  Bureau.  Population  trends  and  participation  rates  for  1961  to 
1975  were  estimated  by  the  m.h.P.  Team  using  the  "Sauvy"  method. 


Occupational  Structure 

Before  outlining  the  methods  used  to  determine  occupa¬ 
tional  structure  it  may  be  useful  to  take  note  of  the  difficulties 
commonly  encountered  in  choosing  the  form  of  occupational  classifi¬ 
cation  to  be  used.  With  the  exception  of  Yugoslavia,  the  il.K.Pe 
Teams  used  classification  schemes  which  approximate  the  Internatio¬ 
nal  Standard  Classification  of  Occupations  at  various  levels  of  ag¬ 
gregation,  The  Yugoslavian  Team  used  a  classification  scheme  more 
directly  aligned  with  formal  education  qualifications.  Obviously, 
since  occupational  information  has  multiple  uses  any  classification 
scheme  which  is  designed  to  meet  the  requirements  of  more  than  one 
potential  use  will  probably  contain  large  elements  of  compromise. 
The  grossly  approximative  nature  of  any  such  classification  scheme 
becomes  particul.ar.l37  evident  in  the  djmamic  context  of  planning „ 
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It  is  perhaps  helpful  to  bear  in  mind  the  analogous  problem  of  in¬ 
dustrial  classification.  The  homogenity  of  industrial  groups  both 
over  time  and  among  countries  is  equally  as  questionable  as  that  of 
equivalent  occupational  classifications  and  yet  the  International 
Standard  Classification  of  Industrial  Activity  seems  to  have  proved 
useful  in  forming  analytical  generalisations.  In  the  outline  that 
follows,  differences  in  classification  are  not  discussed  nor  descri¬ 
bed.  Data  presented  in  the  basic  tables  of  this  study  will  provide 
some  indication  of  the  degrees  of  comparability. 


Italy 

Occupational  employment  1976  for  six  occupation  groups 
and  ten  economic  sectors  plus  a  separate  sector  for  education.  The 
method  used  to  obtain  the  full'  economic  sector  breakdown  is  not  des¬ 
cribed.  A  primary,  secondary,  tertiary  sector  breakdown  is  develo¬ 
ped  for  both  a  ” theoretic”  model  and  an  "empirical— practical”  model a 
The  "theoretic”  model  is  based  on  a  sociological  analysis  of  the  job 
requirements  of  each  occupation  group.  The  analysis  leads  up  to  a 
definition  of  an  "optimum"  structure  of  the  work  force  for  1975. 

For  the  primary,  secondary,  tertiary  sub-divisions  of  this  model 
"particular  elements"  requiring  differences  in  relative  skill  struc¬ 
ture  were  described.  The  "empirical-practical"  model  was  derived  by  | 
(i)  projecting  the  trend  observed  in  1951  to  1961  in  the  relations¬ 
hip  between  total  sector  or  sub-sector,  ( ii)  these  projections  were 
"corrected"  to  take  account  of  special  factors  such  as:  (a)  degree 
of  "rationalisation"  of  the  sector  or  sub-sector,  (b)  established 
plans  for  expansion  of  certain  enterprises,  (c)  reference  to  advan¬ 
ced-country  sector  or  sub-sector  occupation  patterns  as  well  as 
those  of  the  most  modern  firms  in  Italy,  (d)  general  and  particular 
development  factors  affecting  the  skill  requirements  of  individual 
sectors.  Surprisingly,  the  overall  results  of  the  projections  pro¬ 
vided  by  the  two  models  were  quite  similar.  Although  it  is  not  spe¬ 
cifically  stated  in  the  report,  aggregating  the  1 !  sector  projections 
into  the  primary,  secondary,  tertiary  discussions  shows  that  projec¬ 
tions  from  the  "empirical— practical"  model  were  used  for  final  esti¬ 
mates  . 


Projections  for  1/75  for  six  occupational  groups  for 
North  and  South  Italy  were  made  by  assuming  that  the  proportions  of 
occupation  groups  in  each  sector  would  be  the  same  in  the  North  and 
South  and  differences  in  total  employment  alone  would  determine  North- 
South  differences. 


Occupation  by  economic  sector  in  1951  and  1961  for  six  oc^ 
cupation  groups  and  ten  economic  sectors  plus  education  as  a  sector  f 
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were  calculated  for  comparison  purposes  and  to  serve  as  a  basis  for 
projection.  The  data  for  1951  were  determined  by  correcting  1951 
Census  data  for  degrees  of  unemployment.  The  1961  Census  data  were 
not  available,  therefore  the  estimation  of  detailed  figures  for  this 
year  involved  a  rather  complicated  procedure.  Estimates  for  1961  on 
occupation  by  sector,  evidently  divided  into  primary,  secondary , and 
tertiary  sector  were  taken  from  the  Annuario  di  statistiche  del  lavo- 
ro  e  dell 1 emigrazione  and  distributed  into  categories  comparable  to 
the  1951  classification.  These  figures  were  adjusted  by  taking 
I.6.T.A.T.  figures  on  "active  population  by  occupational  group"  for 
1956,  1959,  I960,  calculating  rates  of  growth  for  each  occupational 
group,  applying  these  rates  to  the  1951  figures  and  comparing  the  re¬ 
sults  with  the  1 96 i  estimates  determined  from  the  Annuario  di  Statis- 
tiche.  The  percentage  distributions  among  sectors  derived  in  reconci¬ 
ling  these  two  estimates  were  applied  to  1961  occupation  group  total 
employment  figures  given  by  SVI ^imZ.  In  order  further  to  divide  these 
figures  among  sub-sectors  two  coefficients  reflecting  (a)  changes  in 
total  employment  among  sub-sectors  from  1951  to  1961  and  (b)  changes 
in  the  structure  of  occupations  from  1951  to  1961  in  the  sector  as  a 
whole  were  calculated  and  applied  to  the  1951  d  ta.  Certain  ambi¬ 
guities  in  the  description  of  the  steps  followed  in  the  application 
of  the  coefficient  make  it  difficult  to  determine  the  exact  procedu¬ 
re. 


North-South  division  by  occupation  in  1961  for  six  oc¬ 
cupation  groups  was  determined  by  calcul  ting  and  applying  a  coef¬ 
ficient  which  allowed  for  the  effects  of  changes  in  total  Southern 
employment  in  a  sector  between  1951  and  1961  but  held  the  internal 
occupation  proportions ' constant  at  the  1951  ratioso 


G-reece 


Projections  of  occupation  by  economic  sector  were  done 
for  61  occupation  groups  from  1961—1974  and  for  1<-»  more  aggregate 
groups  for  1974-1979  with  an  eight  economic  sector  breakdown  for  both 
periods.  Base  year  data  were  derived  from  a  combination  of  several 
special  surveys  of  various  sectors.  A  description  of  the  method  used 
can  be  summarised  only  in  their  words:  "projecting  the  occupational 
structure  for  these  years  was  not  done  mechanically  but  depended  upon 
an  analysis  of  present  trends  in  productivity  and  size  of  firman  an 
knowledge  of  investment  plans  in  certain  branches  and  on  very  careful 
judgement".  A  wide  variety  of  specific  factors  are  cited  in  the  text, 
even  for  subsectors. 
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Portugal 

Occupation  by  economic  sector  was  estimated  for  1961  for 
seven  occupation  groups  and  eight  economic  sectors  (not  including 
agriculture).  These  data  on  metropolitan  Portugal  were  collected 
by  a  sample  survey  conducted  by  the  M.R.P.  Team  .-The  sample  data  were 
translated  into  estimates  for  the  total  population  by  using  figures 
from  the  1950  census  and  for  1958  from  the  National  Institute  of 
Statistics  and  for  1959  from  the  Bank  "Fomento  Nacional".  No  pro¬ 
jections  of  occupations  were  made  but  gener xlisations  about  the  de¬ 
sirable  "techniciens  superieurs/techniciens  intermediates"  were 
utilised  in  arriving  at  requirements  for  education  levels  in  the 
19 J  5  population* 


Spain 

Occupation  by  economic  sector  was  estimated  for  1975  for 
nine  occupation  groups  and  nine  economic  sectors  plus  education  as 
a  sector.  Projection  were  made  by  the  ii.K.P.  Team  on  the  basis  of: 
(a)  occupation  structure  in  the  most  modern  of  Spanish  enterprises 
as  determined  by  a  survey  of  a  sanple  of  such  enterprises  and  (b) 
information  available  about  the  occupation  structures  of  more  advan¬ 
ced  countries. 


The  base  year  data  on  occupation  by  economic  sector  were 
drawn  from  a  YJo  sample  of  the  I960  population  census  provided  by  the 
National  Institute  of  Statistics  and,  for  the  skilled,  semi-skilled 
and  unskilled  breakdown  on  enquiry  of  the  Ministry  of  Labour  - 
Structure  of  Occupation  in  Industry  and  Trade  Classified  by  Economic 

Activities  1958  -  was  used. 


Turkey 

Occupation  projections  for  1962  to  1977  for  12  occupation 
groups  were  made.  The  method  of  projection  is  described  as  follows: 
"techniques  for  projection  involve...  determination  of  elasticity  of 
demand  as  related  to  output  for  each  occupational  category  and  for 
each  sub-sector  on  the  basis  of  1950-59  experience.  These  elastici¬ 
ty  coefficients  have  been  applied  to  sub-sector  projections  of  out¬ 
put  and  employment  and  rationalised  where  necessary  in  the  light  of 
present  and  historical  occupational  structures  of  more  highly  deve¬ 
loped  economies".  It  seems,  then  that  data  on  occupation  by  eco¬ 
nomic  sector  have  been  utilised  though  they  are  not  presented  in  the 
text. 
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Trends  for  36  occupation  groups  from  1956  to  I960  were 
drawn  from  the  1955  and  I960  Population  Census. 


Yugoslavia 

Figures  on  occupation  by  economic  sector  for  I960  to  1975 
were  estimated  for  five  occupation  groups  and  eight  "productive”  sec¬ 
tors  and  seven  "non-productive”  sectors.  Projections  were  made  in 
several  steps:  (a)  projection  of  trends  observed  from  1950  to  I960 
were  combined  with  estimated  growth  in  total  employment  by  sector 
(the  projections  were  done  in  three  "chained”  series,  1 960-1 9'65, 
1965-1970,  1970-1975);  (b)  a  survey  of  selected  enterprises  in  the 
eight  "productive"  sectors  was  taken  in  order  to  use  their  present 
occupation  structure  as  an  estimate  of  1975  total  sector  occupation 
structure;  (c)  the  ratios  of  occupations  estimated  by  step  (a)  and 
step  (b)  were  compared  with  information  on  such  ratios  in  other 
countries  and,  after  the  problem  had  been  studied  by  a  group  of  ex¬ 
perts  from  the  Federal  Planning  Bureau,  a  set  of  "desirable"  ratios 
was  determined";  (d)  the  estimates  derived  in  step  (a)  were  used  as 
a  final  estimate  of  re':  uirements  for  the  "higher  qualification"  group 
and  other  occupation  group  requirements  were  determined  by  applying 
the  "desirable"  ratios,  determined  in  step  (c)  to  the  "higher  qua¬ 
lifications"  estimates. 


Data  for  the  same  occupation  groups  and  sectors  for  the 
period  1956  to  I960  were  provided  by  the  Federal  Planning  Bureau. 


Conversion  to  Educational  'Requirements 


Italy 

Education  by  occupation  for  1975  for  eight  education 
groups  and  six  occupation  groups  was  estimated.  It  is  difficult  to 
determine  the  method  used  to  establish  these  estimates.  The  text 
provides  a  general  .analysis  of  occupation  tasks  and  statements  about 
the  appropriate  level  of  education  mixed  in  with  suggestions  for  re¬ 
form  of  educational  institutions.  These  generalisations  do  not  seem 
sufficiently  precise  to  provide  the  degree  of  detail  presented  in 
the  tables. 


A  table  of  education  by  occupation  in  1961  for  seven  edu¬ 
cation  levels  and  five  occupation  groups  is  provided  in  the  text  of 
the  Italian  M.R.P.  Report  but  the  source  is  not  indicated. 
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Greece 


A  table  of  the  total  number  of  graduates  required  by  edu¬ 
cation  level  1964-1974  is  provided  in  the  text  of  the  Greek  Report. 
These  figures  are  divided  into  those  estimated  by  reference  to  man¬ 
power  requirements  and  those  derived  by  "other"  criteria.  The  links 
between  occupations  and  education  were  based  on  a  variety  of  assump¬ 
tions.  In  general,  it  seems  that  occupational  categories  were  ana¬ 
lysed  individually  and  those  with  obvious  close  requirements  for 
education,  e.g.  doctors,  were  identified.  For  others,  assumptions 
were  made  about  the  percentage  of  each  group  requiring  a  particular 
level  of  education,  e.g.  40 ft  of  new  managers  were  assumed  to  need  an 
economic  or  commercial  degree.  For  some  categories,  e.g.  artists, 
other  non-economic  criteria  were  utilised. 


Educational  requirement  estimates  for  primary  and  gene¬ 
ral  first  cycle  secondary  education  were  determined  by  "demographic 
factors"  and  the  level  of  compulsory  schooling. 


Portugal 

Required  education  levels  in  the  work  force  for  I960  to 
1975  by  seven  education  categories  were  estimated.  The  1975  figures 
were  determined  simply  by  assuming  that  the  percentage  of  the  work 
force  with  higher  primary  teacher  training,  and  full  secondary  edu¬ 
cation  will  be  twice  as  high  as  the  I960  percentages  for  these 
groups.  For  the  middle  level  education  the  assumption  of  a  large 
increasein  percentage  of  the  work  force  was  supported  by  reference 
to  the  fact  that  the  ratio  of  top  to  middle  level  technicians  in 
Portugal  was  much  higher  than  that  in  advanced  countries  and  that 
this  ratio  should,  therefore,  bo  considerably  lowered  by  increasing 
training  for  middle  level  technicians.  The  four-fold  increase  in 
the  percentages  for  "classical  secondary  (1st  cycle)"  and  first  cycle 
technical  education  was  based  on  the  increase  in  the  age  limit  for 
compulsory  education. 


Education  by  occupation  and  economic  sector  for  I960  for 
7  education  categories,  7  occupation  groups  and  9  economic  sectors 
was  estimated  from  sample  survey  data  collected  by  the  M.R.P.  Team  - 
exeept  for  the  agricultural  sector.  To  get  estimates  for  agricul¬ 
ture  it  was  assumed  that  the  percentage  occupational  structure  for 
that  sector  was  the  same  in  196u  as  in  1950  -  i.e.  as  found  in  the 
1950  census  -  and  thus  those  percentages  could  be  applied  to  the  I960 
total  agricultural  employment  figure.  The  conversion  to  education 
categories  in  this  sector  was  made  by  assuming  that  education  levels 
for  each  occupatioh  group,  except  "skilled  workers",  were  the  same  as 
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/hoso  found,  by  means  of  the  survey  in  ti  e  mining  and  quarrying  sec¬ 
tor.  For  "skilled  workers",  the  education  level  was  assumed  to  be 
the  same  as  for  the  same  group  in  the  construction  sector. 


Spain 

Education  by  occupation  group  was  estimated  for  1975  for 
6  education  categories  and  5  occupation  groups.  The  assumptions  made 
about  education  levels  were  the  following:  (a)  all  new  scientific 
and  technical  workers  would  have  higher  education,  (b)  the  "other  ; 
professional  workers"  category  would  show  a  marked  increase  in  the 
percentage  having  secondary  education,  (c)  there  would  be  a  reduction 
in  the  percentage  of  technicians  with  higher  education,  (d)  for  ad¬ 
ministrative  and  managerial  workers  and  for  clerical  and  sales  wor¬ 
kers,  different  assumptions  were  made  for  each  economic  sector  . 
Farmers  and  manual  workers  were  treated  separately  under  the  heading 
of  vocational  training. 


The  base  year  data:  I960,  for  the  same  groups  was  ob¬ 
tained  from  a  1  >6  sample  of  the  I960  census  supplied  by  the  National 
Institute  of  Statistics. 


Turkey 

The  education  level  by  occupation  group  was  estimated 
for  the  period  1962—77  for  4  education  categories  and  4  occupation 
groups.  The  conversion  of  occupation  to  education  categories  follo¬ 
wed  exactly  the  Parnes  -  O.E.C.D.  scheme,  classifying  occupations  as 
A;  B;  C;  I) ;  and  requiring  for  all  group  A  a  university  or  higher 
technical  education,  for  group  B  a  technical  education,  for  group 
0  a  secondary  or  vocational  education,  and  a  primary  education  for 
all  group  B. 


The  comparable  data  for  I960  were  derived  from  the  I960 
census  of  population  and  the  relevant  table  in  the  Report  shows  the 
percentage  of  each  of  the  4  occupation  classes  which  had  education 
equivalent  to  those  outlined  in  Forecasting  Educational  Needs  For 
Economic  And  Social  Dev.qlopmeht  O.E.C.D.  1962. 


Yugoslavia 


For  10  education  categories  the  r 
1975  were  projected.  Since  the  occupational 
close  to  educational  categories  in  the  first 


quirements  for  1 960  to 
definitions  were  very 
place  the  conversions 
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were  generally  quite  straightforward .  A  more  detailed  breakdown  for 
the  higher  and  secondary  qualifications  was  made  and  projections  es¬ 
tablished  the  basis  of  "norms"  defined  from  partial  information  on 
occupation  -  education  for  1953  and  1958. 
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Define:  11a.  E*  =  L7^  o7^ 

1 1b.  E**  =  L75  060  M75 


written: 


Now  the  first  term  of  the  right  side  of  10b.  can  be 


12. 


75  P75  ,,60  _75  ,,60 


(L ' J  0,J  Muw  -  L,J  0UV  Muw)  »  (E+  -  E*) 


A 

Bringing  back  the  constant  (-)  dropped  after  equation  9 
the  result  is:  P 


12a. 


,+ 


(0  -  G-*) 


(e+  -  e*)(£) 


i 


This  is  the  portion  of  the  total  impact  attributed  to  the 
shift  i:r  .the  occupational  distribution. 


13. 


Similarly,  the  second  term  of  10b  can  be  written: 


(L 


75 


q60  m7  5 


-  L 


75 


0D°  M 


)  =  (E*-  E*) 


Multiplying  by  the  constant  (—)  the  result  is: 

P 


(G“-  G* )  =  (E“-  E*) (^) 


This  is  the  portion  of  the  total  impact  attributed  to 
the  shift  intthe  occupational  -  educational  relationships  (the  amount 
and  type  of  education  associated  with  each  occupation) 


The  third  term  10b  can  be  called  the  portion  attributable 
to  the  interaction  of  the  two  factors: 

14.  Interaction  =  Z^7^  (0/"  -  0^)(j>i7^  -  M ^°2/  (~) 

Jr 

Using  this  method,  the  total  impact  is  portioned  among 
the  three  elements.  The  example  for  Spain  is  reported  in  Table  D 
in  the  text. 
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The  difference  be 
mate  of  total  requirements 
manpower  requirements. 


tween  this  estimate 
(G-r)  is  the  measure 


(Gr*)  and  the  csti- 
of  the  impact  of 


8. 


(G-r  -  G*)  =  total  impact  of  manpower  requirements. 


Co  The  second  stage  of  the  impact  analysis 

In  order  to  handle  the  second  stage  more  efficiently 
equation  8  is  rewritten  in  terms  of  stocks. 

-i. 


(G-r  -  Gr*)  =  (er  +  R)  (i)  -  (e*  +  R)  (~)  =  (e1-ex')  (~)  - 

P  P  P 

,r  / -o v.  ,-,60\-7>l\  /^r  -o^\  /I 


-1 


rl 


/(Er  -  EDU)-(E*  -  EDUj7(i) 

p 

1 


(E  — E*) (i) 
P 


How  ignoring  the  constant  -  ,  for  the  moment,  the  total 
impact  can  he  represented  in  terms  of  the  basic  definitions  : 


10. 


75  ,.60 

where  -6  0 


,,60 


(E  — E*)  =  L  (0  +  A  0)  (M  +  A  M)  -  L1''  0 

>75 


75  ,60  m60 


0 


0O°;A  M  =  M7?  -  M60 


10c 


Substituting  for 

75 


0  and  M  and  multiplying  out  : 


(Er  -  E*)  =  Ln  ,T060  M60  +  (O75  -  060)  M6°f  06°(M75-M60) 

+  (075  -  060)(M75  -  M60)  -  O60  M60J7 


G-rouping  terms  for  the  purposes  of  the  analysis  : 

(Er  -  E*)  =  /L75  (075  -  060)  M6^7  +  315  060  (M75  -  M60J7 

+  /L75  (O75  -  060)  (M75  -  M60J7 


The  first  term  of  the  right  side  of  10b  can  be  attribu¬ 
ted  to  the  shift  in  the  occupation  distribution  from  the  "base 
year"  to  the  "target  year".  The  second  term  can  be  attributed  to 
the  shift  in  the  occupational-educational  relationships  over  the 
same  period.  The  third  term  is  called  an  "interaction"  clement. 
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In  order  to  convert  net  additions  to  graduate  requirements 
allowance  must  be  made  for  replacement  of  losses  from  the  I960  stock 
due  to  death,  retirement  and  net  migration  and.  another  adjustment  must 
bo  made  for  the  loss  of  graduates  not  entering  the  labour  force  (the 
inverse  of  graduate  labour  force  participation  rates).  See  Spanish 
Report  Table  51,  page  125  and  table  52,  page  156  for  examples. 


Thus  graduates  required  are  : 


4. 


(er  +  R) 


r 

G-  where  R  is  replacements 

required  by  educational  level  and 
p  is  the  participation  rate  of 
graduates  by  educational  level. 


G-  is  the  flow  of  graduates  required  over  the  period  analysed  - 
"base  year"  to  "target  year".  These  are  the  estimates  as  provided 
in  the  various  Reports. 


B. 


The  first  stage  of  the  impact  analysis. 


In  order  to  estimate  the  impact  of  manpower  requirements 
an  estimate  is  made  of  what  graduate  requirements  over  the  period 
analysed  -’ould  be  if  the  labour  force  grew  to  the  "target  year"  le¬ 
vel  (L  ' J)  but  the*  occupational  distribution,  remained  as  it  was  in 
the  "base  year"  (0°°)  and  the  occupation-education  relationships 
also  remained  constant  (M°0  Once  again,  a  stock  estimate  is  for¬ 
med  based  on  the  new  assumptions.  This  estimate  can  be  called  the 
stock  required  to  keep  pace  with  labour  force  growth. 


5. 


L75  060  M60 


=  E 


where  E'  is  the  stock  required 
to  keep  pace  with  labour  force 
growth. 


remen t : 


Substracting  the  "base  year"  stock  gives  the  flow  requi- 


6 . 


(B*  -  E60)  =  e* 


Converting  to  graduates  as  in  4,  since  R  and  P  are  unaf¬ 
fected  by  the  changed  assamptions: 


7 


(e*  +  R)  (p 


=  G* 
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METHOD  OP  Ai\ALYdIS  OF  IriPACT  OF  MAHPOwnH  REQU iKHriEF T S  (l) 


A.  In  order  to  estimate  the  flow  of  graduates  required  over 

the  period  of  the  plan  the  educational  stock  in  the  "target  year" 
must  first  be  estimated: 


Define:  ~ 


the  total  labour  force  in  year  i  (a  sca- 
lor ) 

the  percentage  distribution  of  the  labour 
force  by  occupation  in  year  j  (a  row  vector) 
the  percentage  distribution  of  each  occupa¬ 
tion  by  levels  of  education  in  year  k 
(a  matrix) 

the  number  in  the  labour  force  with  each 
education  level  in  year  n  (a  row  vector) 


The  education  stock  in  the  labour  force  ih  the  "target 
year"  is  defined  by: 

t75  q75  ^75  _  -^r  where  75  represents  the  "target 

„  year"  and  r  represents  Report 

estimates  for  that  year. 

The  "base  year"  stock  is  defined  by: 


2 


60  60  60  60 
L  0  M  =  E 


where  60  represents  the  "base 
year ” . 


Subtracting  the  "base  year"  from  the  "target  year"  stock, 
the  result  is  the  required  net  additions  to  the  educational  stock 
in  the  labour  force: 


3* 


3?  , 

where  e  is  required  net  additions 

to  the  stock. 


(1)  For  further  refinements  of  this  method  see  Raul  Trajtenberg 
"A  Rote  on  the  Methods  of  Analysis  Proposed  in  the  O.n.C ,D« , 
1965  Mimeo. 

Technical  Evaluation  of  the  M.R.P." 
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The  total  change  in  workers  in  an  occupation  for  all  sec¬ 
tors  can  be  related  to  each  of  these  four  factors  simply  by  summing 
aver  all  sectors  the  amounts  attributed  to  the  factor  in  question. 


The  decision  to  divide  equally  between  the  factors  when 
more  than  one  is  involved  in  a  single  multiplicative  term  was  reached 


arbitrarily  becaus; 


there 


is  no  non-arbitrary  method  at  doing  this. 


Various  proposals  to  divide  proportionately  to  base  year,  mid-term 
or  target  year  values  of  factors  have  been  made,  but  any  method  would 


bo  arbitrary  and  the  normal  procedure  thus  far  adopted  has  been  to 
divide  equally.  For  discussing  this  problem  see  National  Institute 
Economic  Rewiew,  page  60,  February  1963,  E.S.  Levine,  "A  Small  Problem 
in  the  Analysis  of  Growth",  Review  of  Economics  and  Statistics,  May 
i960,  B.F.  Masscll,  "Another  Small  Problem  in  the  Analysis  of  Growth", 
Review  of  Economics  and  Statistics  August  1962. 
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Let  Li  be  the  employed  of  occupational  category  "iM  in  sector  ’'j" 
in  the  base  year. 


Then  L^  =  a^  bj  c^  where  ,  b^,  c^  and  d^  are  the 

values  of  a,  b,  c  and  d  in  the  base  year. 

Let  L2  be  the  employed  of  occupational  category  "i"  in  sector  "3" 
in  the  target  year. 

Then  L^  =  a^  b 2  c 2  where  a b^,  C2  and  d^  are  the 

values  of  a,  b,  c  and  d  in  the  target  year. 


The  difference  between  L^  and  L^  can  be  shown  as  follows , 
where  the  term  "  />  ”  is  used  to  mean  change  : 


(l)  A,  abed  =  (a^+  a  a)  (b^+A  b)  (c^+A  c)  (d^+A  d)  -  a^b^c^d^ 

When  this  term  is  expanded  and  rearranged,  we  have:- 


A  abed  = 


+ 

+ 

+ 

+ 


(Aab^c^d^)  fi-fa^c^d)  +  (d  ab^^d) 
(a^bc^)  +  (A  abbe^)  +  (a^A  bc^^d) 

(A  a  Abe  ^  a.  d )  +:  ( a ^  b  ^  A  c d  ^ )  +  (A  ab  ^  />  cd ,  ) 
(a^AcAd)  +  (Aab^AcAd)  +  (a^/Ab  Acd^) 

(/>  a  A  b  A  c  d  ^ )  +  (a^  A  b  A  cAd)  +  (  a  a.A  b^c  Ad) 


In  order  to  estimate  for  each  sector  the  change  attribu¬ 
table  to  each  of  these  factors  separately,  the  computed  values  of 
the  above  terms  were  divided  among  a,  b,  c  and  d  in  the  following 
way. 


The  four  terms  having  only  one  delta  factor,  were  attri¬ 
buted  to  the  factor  in  question,  e.g.  the  first  term  in  equation  (2 
is  attributed  to  a.  Each  of  the  six  terms  involving  two  delta  fac¬ 
tors  was  considered  p^s  being  the  result  of  interaction  between  the 
two  and  thus,  divided  equally  between  them.  Each  of  the  four  terms 
involving  three  delta  factors  was  considered  as  being  the  result 
of  interaction  between  the  three  factors,  and  divided  equally  bet¬ 
ween  them.  The  term  involving  four  delta  factors  was  divided  equal¬ 
ly  between  a.  b,  c  and  d,  for  the  same  rcuso.ru 
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METHODOLOGICAL  NOTE  ON  TABLES  Vla.b.c  and  d 

The  purpose  of  this  exorcise  was  to  try  to  evaluate  the 
relative  importance,  in  the  projections  of  these  M.R.P.  countries, 
of  those  factors  which  make  up  the  changes  in  employment  from  one 
period  to  another.  It  should  be  stated  that  the  factors  evaluated 
in  the  analysis  arc  not  the  only  ones  which  could  be  considered  as 
bringing  about  changes  in  employment.  In  the  M.R.P.  methodology 
used  for  the  M.R.P. ,  however,  these  are  the  factors  which  were 
taken  into  consideration.  This  exercise  is  designed  to  make  ex¬ 
plicit  the  actual  weight  of  these  different  factors  in  the  various 
M.R.P.  plans,  i.e.,  to  show  how  important  each  of  them  was  in  de¬ 
termining  the  final  results  of  the  country  projections. 


» 


The  method  used  can  be  represented  as  follows  : 

Employment  of  workers  of  any  occupational  category  "i" 

in  -any  sector  of  the  economy  "j" ,  may  be  defined  as 

being  the  product  of  the  following  four  factors  : 

a  =  per  cent  in  occupation  "i"  of  all  persons  employed 
in  sector  "j" 

b  =  number  of  workers  per  unit  of  output  of  the  sector 
" j"  in  a  given  time  period 

c  =  per  cent  of  Gross  Domestic  Product  originating  in 
the  sector  " j " 

d  =  (Gross  Domestic  Product. 


The  product  of  these  factors  is:- 


(employmcnt  occupation) 

"i"  in  sector  "j"  ) 

(abed)  =  - 

(employment  sector  ” j" ) 

(GDP  originating  sector 


GDP 

/ELI  terms  cancel,  leaving 
occupation  "i"  in  sector 


(employment  sector  "j") 

x - — ^  x 

(GDP  originating  sector" j" ) 

"a) 

-  x  G.D.P. 

only  employment  of  those  in 

J  0 
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(vii)  Using  information  in  Table  49  in  the  Spanish  Re¬ 
port  with  column  figures  replaced  by  stock  figures  as  calculated 
in  at ftp  (vi),  the  alternative  estimate  of  graduates  required  over 
the  plan  period  was  obtained.  These  figures  were  compared  with  the 
original  estimates  made  in  the  Spanish  Report  and  the  results  are 
reported  in  Table  B  in  the  text.  The  difference  in  graduate  requi¬ 
rements  is  taken  to  be  the  difference  which  could  be  obtained  by 
limited  occupational  substitution  -  keeping  sector  labour  produc¬ 
tivity  constant. 


G-iven  the  appropriate 
carried  out  in  terms  of  costs  to 
to  be  compared  with  those  of  the 


data  these  results  could  be  further 
give  alternative  cost  estimates 
Report . 
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turing  sector  the  alternative  country  selected  was  Portugal,  and 
technical  and  related  workers  constituted  0.28  par  cent  of  the 
total  sector  labour  force,  as  compared  to  055  per  cent  for  the 
same  group  and  sector  for  Spain,  thus  the  difference  of  0.27  per¬ 
centage  points  was  taken  to  reflect  the  range  of  substitution  for 
that  occupation  and  sector. 


(ill) Table  lb:  the  range  of  substitution  calculated  for 
each  sector,  as  in  step  (ii)  was  applied  to  the  estimated  occupa¬ 
tional  distribution  of  the  same  sector  for  Spain  in  1975.  This 
provided  a  new  percentage  occupational  distribution  for  each  sec¬ 
tor.  Following  the  example  mentioned  in  the  last  step,  technical 
and  related  workers  were  projected  for  1975  for  Spain  to  constitute 
2.1  per  cent  of  the  manufacturing  sector  labour  force,  applying 
the  substitution  range  factor  of  -0.3  per  cent ’the  resultant  1.8 
per  cent  is  the  alternative  estimate  for  that  occupation  in  that 
sector.  For  the  mining  and  construction  sectors  the  estimated 
1975  occupation  structures  were  left  as  estimated  -  since,  as 
sta.tod  in  step  ( i)  no  close  alternatives  in  the  base  year  were 
available . 


(  iv)  Table  III;  the  total  labour  estimates  for  1975 
for  Spain  for  each  sector  were  applied  to  the  constructed  alter¬ 
native  percentage  occupational  distribution  for  the  sector. 

This  provided  the  alternative  numbers  in  each  occupation  in  each 
sector . 


(v)  The  absolute  numbers  in  each  occupation  in  each 
sector  determined  in  stop  4  wore  totalled  for  each  for  each  oc¬ 
cupation  ever  all  sectors.  The  result  was  an  alternative  estimate 
of  the  occupational  distribution  of  the  total  labour  force  for 
Spain  for  1975  considered  as  shoving  a  limited  substitution  pos¬ 
sibility.  The  total  labour  force  figure  was  unchanged  for  that 
estimated  in  the  Spanish  Report,  since,  as  in  step  (  iv)  the  same 
sector  total  labour  figures  were  used;  however,  the  distribution 
of  this  total  among  occupations  had  changed . 


(vi)  From  Table  4-7  in  the  Spanish  Report,  the  alter¬ 
native  occupational  figures  were  used  to  calculate  the  required 
education  stock,  in  1975,  based  on  this  alternative  occupational 
distribution  .  This  was  done  by  applying  the  percentage  distri¬ 
bution  of  each  occupation  among  education  categories  according 
to  the  educational  requirement  for  each  occupation  as  presented 
in  the  matrix  represented  by  this  table  in  the  Spanish  Report. 
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THU  SUBSTITUTION  I2CAMPLE 


The  problem,  in  this  example  was  to  construct  an  alter¬ 
native  occupational  structure  for  the  target  year  which  would 
realistically  reflect  the  range  of  labour  substitution  possibi- 
lities-in  the  more  limited  sense  of  differences  in  the  occupa¬ 
tion  mix  of  a  sector,  total  labour  productivity  of  the  sector 
held  constant  -  and  then  to  trace  through  the  implications  of 
such  a  substitute  occupational  distribution  in  terms  of  the  edu¬ 
cational  requirements  estimated  for  the  target  year.  The  range 
of  substitution  was  to  be  based  upon  the  data  for  the  base  year, 
in  order  to  provide  a  realistic  estimate. 


The  method  used  was  based  on  the  assumption  that  for 
two  countries  having  roughly  the  same  total  labour  productivity 
in  a  sector,  differences  in  the  occupational  structure  of  the  two 
countries  wouldsindicate  to  some  extent  the  degree  of  possible 
limited  substitution  in  response  to  supply  differentials. 


Spain  was  chosen  as  the  country  for  which  such  an  al¬ 
ternative  structure  would  be  constructed.  The  steps  taken  were  , 
as  follows  : 


(i)  Table  Ya:  for  oach  sector  in  the  base  year  the  to¬ 
tal  labour  coefficients  (the  bottom  row  in  the  table)  were  exami- 
mined  -  these  coefficients  are  the  number  of persons  employed  per 
unit  of  sectoral  output  -  and  a  second  country  with  a  sectoral, 
coefficient  very  close  to  that  of  Spain  was  selected  as  an  alter¬ 
native.  Thus  a  different  occupational  mix  giving  the  same  overall 
product  was  arrived  at  .  for  two  sectors,  minijxg  and  construction , 
no  other  countries  had  total  labour  coefficients  of  roughly  the 
same  magnitude,  so  for  these  sectors  no  alternatives  were  cons¬ 
tructed. 


( ii)  Table  la:  for  each  sector  the  percentage  distribu¬ 
tion  of  occupation  groups  within  the  sector  of  the  alternative 
country,  selected  as  in  stop  (i)  was  subtracted  from  that  of 

S pa in . 


Tha  resulting  difference  in  percentage  points  was  taken 
to  be  indicative  of  the  range  of  limi  ed  substitution  possibility 
for  each  occupation  in  that  sector  .:  For  example ,  in  the  manufac- 
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Recent  information  suggests  that  the  estimated  emigra¬ 
tion  rate  is  in  fact  on  the  high  side  so  that  the  required  level  in 
female  participation  rates  -  which,  though  "high”  in  terms  of  the 
present  rate,  was  not  as  high  as  rates  in  more  economically  advanced 
countries  -  could  probably  be  adjusted  downward. 


Occupation  data  were  derived  from  surveys  of  50  firms  in 
the  industrial  sector  and  from  data  on  advanced  countries.  In  gene¬ 
ral,  the  practice  was  for  each  sector  to  select  from  among  the  advan¬ 
ced  countries  the  one  which  had  a  productivity  level  for  the  sector 
equivalent  to  that  estimated  for  Spain  in  that  sector  in  1975.  The 
occupation  structure  in  that  sector  for  the  advanced  country  so  se¬ 
lected  was  taken  as  the  estimated  1975  target  occupation  structure 
for  Spain.  In  addition,  relationships  between  productivity  and  skill 
structure  were  analysed  by  using  cross-sector  correlation  analysis 
based  on  data  from  advanced  countries.  Results  of  this  analysis 
were  sufficiently  reliable  for  use  as  a  checking  device  (1). 


(1 


\ 

) 


The  results  of  this  original  correl  tion  analysis  are  re¬ 
ported  in  H.  Thias 1 s  n0n  Estimating  Future  Shifts  in  the 
Occupational  Structure  of  an  Industry",  O.iS.C.D. 


1965 


mimeographed  and  in  L.  J. 


nmmeruj 


and  H.  Thias  "Projec¬ 


ting  manpower '  requirements  by  Occupation",  to  be  publi  fi¬ 
ned  . 
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AND AX  TO  APPENDIX  I 


In  Spain,  the  work  on  the  ii.R.P.  Report  had  to  be  done 
in  particularly  difficult  circumstances  since  th^  first  economic 
development  plan  (1969-67)  was  not  available  at  that  time.  It 
.night  be  of  interest  to  summarise  here  briefly  the  methods  used  to 
arrive  at  the  educational  structure  of  the  1975  labour  force. 


Por  Spain  then,  only  a  target  for  an  overall  growth  rate 
of  G-.N.P.  for  the  period  1*960-75  had  boon  established.  However,  the 
syndicatos  had  made  projections  for  some  sectors  up  to  1970.  The 
Team  used  these  projections  as  a  starting  point,  then  checked  the 
estimates  against  data  on  previous  growth  of  these  sectors  and  com¬ 
pared  them  with  data  on  Italy.  Syndicatos'  data  also  formed  the 
basis  for  agricultural  projections.  For  other  sectors,  time-series 
data  and  international  comparisons  were  used  in  forming  estimates. 

A  breakdown  of  the  manufacturing  sector  into  ten  sub-sectors  was 
used  in  all  calculations  -  though  not  presented  in  the  final  report 
data.  These  calculations  provided  a  sectoial  proportioning  of  to¬ 
tal  output,  but  aggregate  had  to  be  fitted  to  the  official  target 
growth  rate.  Validity  of  inter-industry  relationships  in  projec¬ 
tions  could  be  checked  only  on  an  "impressionistic”  basis. 


For  productivity  assumptions,  Syndicatos'  data,  time- 
series  data  and  international  comparisons  once  again  provided  the 
basis  for  estimates.  Adjustments  wore  made  in  particular  by  refer 
renco  to  the  "Vordoorn  relationship"  (or  "empirical  law"  relating 
productivity  to  absolute  level  of  output)  (1). 


Employment  was  derived  direc 
ductivity  assumptions  and  then  chucked 
tions  provided  by  the  National  Statisti 
requirements  for  workers  fitted  potenti 
the  rate  of  emigration  assumed  turned  o 
assumed  emigration  rate  of  150,000  per 
a  very  lev;  estimate  at  the  time  of  the 
ments  of  a  large  increase  in  female  par 
sired  employment  figures  wore  to  be  met 


tly  from  the  output  and  pro- 
against  population  projoc- 
cal  Institute.  While  global 
al  labour  force  availability, 
ut  to  be  a  key  factor.  The 
year  -  which  was  considered 
study  -  led  to  the  require- 
ticipation  rates  if  the  de- 


(1)  See  P>  Verdoorn  "Complementary  and  long-range  Projections' 


econometric a 


1956 


( 
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D.  Inpact  analysis  for  the  Italian  data  1931-61 


In  the  ease  of  the  Italian  data  for  1951-61,  no  ostinatos 
of  graduate  participation  rates  were  available  so  both  stages  of  the 
analysis  wore  handled  in  terms  of  the  net  additions  to  stocks  rather 
than  in  graduate  flows.  The  relative  size  of  elements  is  not  affee-" 
ted  by  this  procedure  since  differences  in  net  stock  additions  differ 
from  differences  in  graduate  flows  only  by  the  constant  (  i). 

P 


The  total  impact  was  measured  directly  as  in  equation  10 
but  replacing  75  with  61  and  60  with  51.  Thus: 


15. 


total  impact  for  Italy  1951-61  -  (Er  -  E*)  = 


L61  061  MDl 


L61  051  M51 


ol  -61  ^51  -r,6 1  m61 


The  d at unavailable  were  :  LJ  ,  jj  ,  0J  ,  'O  ,MU  f  but  no 
information  about  HP1  was  available. 


However  there  was  information  on  the  stock  of  education 
in  1951  so  that  (051  M^)  could  be  found  but  could  not  be  found 
separately. 


The  full  second  stage  analysis  could  not  bo  carried  out 
because  of  the  unav  ilability  of  the  occupational  -  educational  re¬ 
lationship  for  1951  However,  it  was  possible  to  do  a  partial 

second  stage  analysis. 


It  is  necessary  to  see  which  of  the  three  portions  of  the 
impact,  as  represented  by  the  three  terms  in  10b  could  be  calculated 
with  the  data  available. 


Returning  to  10b  and  combining  the  first  and  last  terms e 
i , e .  the  occupation  and  interaction  elements  ,  and  again  substituting 
”61 "  for  ”75"  and  "51”  for  ”60”,  the  result  is; 

(2r  -  E*)  =  L61  (061  -  tf51)  /M5'  +  (M61  -  M51]/  + 

/l61  051  (r461  -  M51!/ 


16. 
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Multiplying  out  and  simplifying 


(Er  -  E*)  =  L61  (061  -  O51)  xMDl  -  /L61  051  (M61  -  iM51)7 


With  the  data  available  for  Italy  for  1951-61  the  first 
term  in  right  side  of  16a  could  be  calculated  Igut  the  second  could 
n  ot  be  calculated  directly  since  M'^I  was  not  given.  However,  the 
second  term  could  be  calculated  by  subtracting  the  first  term  from 
(E  -  E*  ) ,  which  had  already  been  calculated  as  shown  i&  15. 


17. 


(E“-  E*)  =  L61  051  (M61  -  M51)  =  (Er  -  E*) 


Zl61  (  61  -(p]  )  M6-1 7 


This  term  (E"—  E/v)  is  the  portion  of  the  total  impact 
attributable  to  the  shift  in  occupational  -  educational  relationship. 
The  portions  attributable  to  occupati.  onal  shift  and  interaction 
could  not  bo  separated  because  the  indices  for  were  not  given. 

The  portion  attributed  to  shift  in  the  occupational  -  educational 
relationships 
attributed  to 


could  be  calculated  because,  in  equation  16,  the  terms 


the  other  two  factors 


combined . 


APPENDIX  V 


COMPARATIVE  S TATIS TICS  FOR  THE  MEDITERRANEAN 
REGIONAL  PROJECT  COUNTRIES  : 


das/mrp/66. l 


Division  of  eco- 

~~---~jaomic  activitj 

Figures  below  represent: 

- \ 

■ 

q 

Occupational 

category'  ■ — 

Scientific  and 

Employed  (000*s) 

4.8(c) 

Technical 

Professional 

Workers 

%  of  those  in  occupational 
category  in  sector 

3.9 

%  of  employed  in  sector 

0 

• 

H 

Other 

Professional 

Workers 

Employed  (000's) 

%  of  those  in  occupational 

..  (c) 

category  in  sector 

•  • 

%  of  employed  in  sector 

•  • 

Administrative 

Employed  (000's) 

_ 

Executive  and 
Managerial 
Workers 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

- 

Technical 

Employed  (000's) 

..(c) 

and  Related 

%  of  those  in  occupational 

Workers 

category  in  sector 

•  • 

%  of  employed  in  sector 

•  • 

Clerical 
and  Sales 
Workers 

Employed  ( 000 1 s ) 

%  of  those  in  occupational 

9.6 

category  in  sector 

0.7 

%  of  employed  in  sector 

0.2 

Farmers 

Employed  (000's)  4788.9 

Cattlebreeders 
and  Fishermen, 
etc. 

%  of  those  in  occupational 
category  in  sector 

100.0 

%  of  employed  in  sector 

99.7 

Total  Workers 

Employed  (000's) 

%  of  those  in  occupational 

(i,  ii  and  iii) 

category  in  sector 

- 

%  of  employed  in  sector 

- 

i.  Skilled 

Employed  (000's) 

- 

Workers 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

- 

ii.  Semi- 

Employed  (000's) 

- 

Skilled 

%  of  those  in  occupational 

Workers 

category  in  sector 

- 

%  of  employed  in  sector 

- 

iii.  Unskilled 

Workers 

Employed  (000's) 

%  of  those  in  occupational 

- 

category  in  sector 

- 

%  of  employed  in  sector 

- 

Employed  (000's)  4803.3 

%  of  those  in  occupational 

TOTAL 

category  in  sector 

41.3 

%  of  employed  in  sector 

100.0 

-101)  - 


► 
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Tabiq  I .  a 

of  by  national  Catt^rl  *s(b)  and  pl'H-Inns  of  genomic  ftctl^ 


Base  Year 


Division  of  eco- 

jiomic  activitj 
Occupational^ 
category ' 

Scientific  and 
Technical 
Professional 
Workers 


Figures  below  represent: 


-i - 


Other 

Professional 

Workers 


Administrative 
Executive  and 
Managerial 
Workers 


Technical 
and  Related 
Workers 


Clerical 
and  Sales 
Workers 


(c 


employed  (000's)  4.8(c)| 

of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

|%  of  employed  in  sector 

Employed  (000's) 

\%  of  those  in  occupational 
category  in  sector 

\%  of  employed  in  sector 

[Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

of  employed  in  sector 

Employed  (000's) 

of  those  in  occupational 
|category  in  sector 

of  employed  in  sector 


2.1 


17.4^ 


1.6 


4.6 


..(c) 


..(c) 


0.1 


0.6 


0.5 


1. 1 


..(f) 


1.0 


25.2 


0.2  O.T(e) 


0.5  ..(e) 


0.1  0.1 


Farmers 

Cattlebreeders 
and  Fishermen, 
etc. 


Total  Workers 
(i,  ii  and  iii) 


i.  Skilled 
Workers 


ii.  Semi- 
Skilled 
Workers 


iii.  Unskilled 
Workers 


Employed  (000's)  4788.9 

\%  of  those  in  occupational 
jcategory  in  sector  100.0 

W>  of  employed  in  sector  99.7 

JEmployed  (000's) 

\%  of  those  in  occupational 
jcategory  in  sector 

\%  of  employed  in  sector 

JEmployed  (000's) 

\%  of  those  in  occupational 
(category  in  sector 

of  employed  in  sector 

JEmployed  (000’s) 

\%  of  those  in  occupational 
jcategory  in  sector 

W  of  employed  in  sector 

JEmployed  (000's) 

W  of  those  in  occupational 
category  in  sector 

\%  of  employed  in  sector 


1722.0 

100.0 

99.8 


1538.0 

100.0 

99.9 


5759.4 

100.0 

99.3 


jEmployed  (000's) 


4803.3  1725.0 


TOTAL 


\%  of  those  in  occupational 
Jcategory  in  sector 


Wo  of  employed  in  sector 


41.3 

100.0 


50.7 

100.0 


0.1 


2.3 


189.7 


1.0 


..(f) 


..(f) 


2.8 


19. 1 


23.7 


1. 1 


2.6 


1540.0 

44.9 

100.0 


5800.0 

29.9 

100.0 


100.0 


20.0 


22.0 


100.0 


I44.I 


0.6 


II8.0 


25.5 


25.0 


0.7 

roo.o 


0.8 

100.0 


19. 1 


3.5^ 


15.5  6.2 

0.75  0.4 


15.3  3.1  ..(e) 


48.4 


6.2 


40.3  |  54.6 
1.9  |  1.2 

14.0 1  3.1 


63.0 


92. oT) 


..(f) 


..(f) 


178.9 


2207.3  433.3 


660.8 


46.9 

86.7 


43.8 

84.9 


636.5  204.7 

73.0 
40.0 

125.3 

40.9 
24.2 

[0^8 


30.3 


21. 1 


7.0 


3.3 


0.8 


7.0 


4.1 


41. 1 


0.1 


3.2 


4599.0 


46.0 


48.0 

26.5 


3398.1 

82.6 
66.5 


451.2 


2546.0  5C0.5 


21.9 

TOO.O 


15.0 

100.0 


20.8 

100.0 


762.1 


221. 1 


109.3 


46.2 


13.0 


1154.9 


;  - 

5110. 0 

26.3 

100.0 


822.1 

7.1 

100.0 


63.1 


124.0 


1.2(e) 


•  •  (e ) 


2.1 


202.9 


54.9 


139.9 

12.5 

66.0 


212.0 


2.9 


0.7 


..(f) 


0.2 


.(f) 


63.7 


1.3 


34.7 


1810. 4 

18.6 
93.8 


92.6 


291.5 


1426.3 


15.4 


60.5 


25.4 


13. 1 


24.5 


30.3 


1930.0 

9.9 

100. 0 


80.9 

0.7 

100.0 


0.1 


0.2 


0.3 


3.6 


2.3 


0.9  5  0.9 
19.4  ;  16.4 


13.2  f  10.8 


4.0 


0.3 


0.6 


4.1 


6.1 


0.5 

43.6 


18.6  14.0 


0.6 

100. 0 


0.4 

100.0 


15.3 


TOTAL 


30.6 


..(f)  37.2 


20.8 


72.5  3219.6 

68.4 

88.1 


4.2  940.0 


25.7 
40.7  959.6 


26.3 


27.6  1320.0 


36.1 


110.0  3652.5 


0.6 

100.0 


31.4 

100.0 


6.0 


12. 1 


254.9 


133.2 


186. 7 


675.0 

19.9 

100.0 


5.2(e) 


..(e) 


116.7(f)’ 


..(f) 


8.6 


..(f) 


259.5 


18.9  |  13.2 

4.9  }  4.1 


574.8  [898.2  6626.0 

67.9 
90.8 


30.9  143.4 


250.I  3848.3 


617.2  2634.3 


961.9  7300.0 


28.1 

100.0 


37.6 

100.0 


das/mrp/66.i 


'  Division  of  eco¬ 

nomic  activity 
Occupational 
category 

Figures  below  represent: 

Trac 

U— 

Scientific  and 
Technical 
Professional 

Workers 

Employed  (000's) 

%  of  those  in  occupational 
sategory  in  sector 

%  of  employed  in  sector 

j  5.6 

2.9 

0.4 

Other 

Professional 

Workers 

Employed  (000*s)  j  1.2 

%  of  those  in  occupational | 
category  in  sector  i  0.4 

Jo  of  employed  in  sector  j  0.1 

Administrative 
Executive  and 
Managerial 
Workers 

Employed  (000's)  >  26.6 

%  of  those  in  occupational 
category  in  sector  22.1 

%  of  employed  in  sector  j  2.8 

Technical 
and  Related 
Workers 

Employed  (000*s)  j  6.2 

$  of  those  in  occupational ■ 
category  in  sector  i  7.8 

%  of  employed  in  sector  1  0.7 

Clerical 
and  Sales 
Workers 

Employed  (000's)  '801.8 

%  of  those  in  occupational 
category  in  sector  57.7 

Jo  of  employed  in  sector  84.8 

Farmers 

Cattlebreeders 
and  Fishermen, 
etc. 

Employed  (000’s) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

Total  Workers 

(i,  ii  and  iii) 

Employed  (000’s)  I05.7(d 

%  of  those  in  occupational 
category  in  sector  •  2.3 

%  of  employed  in  sector  II. 2 

i.  Skilled 
Workers 

Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

•  • 

•  • 

•  • 

ii.  Semi¬ 
skilled 
Workers 

Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

•  • 

•  • 

•  « 

iii.  Unskilled 

Workers 

' 

Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

Jo  of  employed  in  sector 

- - —  1  1 

•  • 

•  • 

•  . 

TOTAL 

Employed  (000* s) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

1 

945.1 

8.1 

100.0 
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Tabl^I. a  (cont'd) 


Base  Year 

Distribution  of  Employment ^  by  Occupational  Categories  ^)  and  Divisions  of  Economic  Activity 


'  Division  of  eco- 

■nomic  activity 
Occupational 
category 

Scientific  and 
Technical 
Professional 

Workers 
Other 

Professional 
Workers 


Administrative 
Executive  and 
Managerial 
Workers 


Technical 
and  Related 
Workers 


Clerical 
and  Sales 
Workers 


Farmers 

Cattlebreeders 
and  Fishermen, 
etc. 


Total  Workers 
(i,  ii  and  iii) 


Figures  below  represent: 


Trade,  Banks,  Insurance 


Transport,  Communications 


3.6 


Employed  (000's)  j 

%  of  those  in  occupational 
sategory  in  sector  2.9 

%  of  employed  in  sector  j  0.4 


2.6(e)  186.4(f)  2.7 


1.2 


Employed  (000’s) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 
Employed  (000's)  I  26.6 


6.3 


2.8 


7 o 


of  those  in  occupational 


..(e)  ..(f) 


I.I 


..(f) 


category  in  sector 
%  of  employed  in  sector 


Employed  (000ls) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


6.2 


1.2 


Employed  (000's) 

$  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


!8oi.8  230.1 

57.7 

84.8 


Employed  (000's) 

$  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


105.7(d)  66.0 


0.7 


13.4. 


1.6 


160. I  1455.5 


51.0 


0.5 


0.5 


3.2 


13. 1 


0.9(e) 


..(e) 


0.9 


23.0(f) 


..(f) 


..(f) 


II2.5  894.7  475.3(d) 

10. I 
88.6 


168.8  [26.7 


17.0 

86.9 


93.1 


176.0 


Government  and  other 


SQ4 


120.6  r 


30.5 


48.5 


857.9 


210.8 


TOTAL 


;  G(k ) 

tut- 

I 

S 

1  ~ 

P(lT 

1 

S'(hT~ 

G  ( k ) 

P 

I 

Sjhj 

gTIT 

p 

I 

16.4 

10.1(e) 

201.2(f) 

5.6 

1  •  • 

•  • 

422.0(f) 

88.2 

20.7 

I3.6(< 

0 

832.6  (f 

)  123.6 

28.8 

19.7(e) 

966.7(f) 

56.9 

51.2 

20.8 

4.5 

1  •  • 

•  • 

43.6 

71.3 

71.9 

69.0 

86.1 

100.0 

100.0 

100.0 

100.0 

4.6 

2.0 

9^2 

3.5 

1  •  * 

•  • 

100.0 

2.9 

2.3 

1.5 

13.2 

I.I 

0.9 

0.6 

5.0 

— 

33.0 

..(e) 

..(f) 

137.6 

39.90) 

•  • 

..(f) 

260.5 

79.7 

...  (e 

..(f) 

277.8 

83.5 

..(e) 

..(f) 

39.5 

•  • 

•  9 

49.5 

47.8 

•  • 

9  9 

93.7 

95.4 

9  9 

j 

9  9 

100.0 

100.0 

9  9 

9  9 

9.3 

•  • 

•  • 

86.0 

100.0 

•  • 

9  9 

8.6 

8.9 

O  9 

9  9 

2.4 

2.5 

9  9 

-i - 

9  9 

5.3 

21.4 

..(f) 

I.I 

•  9 

•  • 

..(f) 

63.0 

II. 3 

30.5 

| 

..(f) 

120.2 

17.9 

39.1 

..(f) 

29.6 

54.7 

•  9 

0.9 

•  9 

0  • 

9  9 

52.4 

63.1 

78.0 

i 

j 

#  9 

100.0 

100.0 

100.0 

j 

.  • 

1.5 

4.3 

•  • 

0.7 

•  • 

«  • 

9  9 

2.1 

1.3 

3.3 

9  9 

1.0 

0.5 

I.I 

9  9 

18.7 

27.7 

277.5 

2.2 

•  • 

•  • 

9  9 

58.5 

33.0 

28.8 

'384.0 

79.3 

45.6 

31.8 

666.7 

41.0 

87.I 

41.6 

2.8 

•  • 

•  • 

9  9 

73.8 

72.4 

90.6 

j 

57.6 

100.0 

100.0 

100.0 

100.0 

5.3 

5.5 

12.8 

1.4 

•  • 

•  9 

•  • 

1.9 

3.7 

3.1 

t. 

6.1 

0.7 

1.4 

0.9 

!  3.4 

» 

I0I.7 

33.3 

323.7 

8.2 

•  0 

•  # 

9  9 

1071.8 

340.0 

201.0 

|C955.2 

1388.4 

!  412. I 

249.0 

12253.0 

i' 

24.7 

13.3 

14.4 

0.6 

•  0 

9  9 

9  9 

77.2 

82.5 

80.7 

i 

86.8 

100.0 

100.0 

100.0 

100.0 

•  _ 

ro 

CO 

• 

o\ 

6.6 

14.9 

5.1 

•  • 

9  9 

9  9 

35.4 

37.8 

21.7 

j 

31.0 

12. 1 

12.5 

7.3 

II. 6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

r 

( 

“ 

4788.9 

— 

1722.0 

1538.0 

j 

5759.4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

. 

100.0 

100.0 

100.0  1 

100.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

41.7 

52.2 

44.9 

29.7 

180.0 

4II.9 

[375.6 

5.3  I 

•  • 

9  9 

9  9 

1486.3(d) 

414.8 

651.1 

3128.2 

4705.9 

989.7 

1549.3 

9754.2 

18.2 

26.6 

14. 1 

0.1 

•  • 

9  0 

9  9 

31.6 

41.9 

42.0 

32.1 

100.0 

100. oj 

100.0 

100. 0 

50.7 

81.6 

63.1 

3.3  j 

•  • 

9  o 

9  9 

49.1 

46.1 

70.4 

49.7 

41.0 

3°.°; 

45.2 

50.3 

15. 1 

2.0 

II.  I 

•  0  j 

•  • 

9  0 

9  9 

9  9 

24.8 

7.9 

49.7 

940.0(g) 

279.7 

38.8 

193. 1 

5.4 

5.2 

5.7 

•  •  ] 

•  • 

9  9 

9  9 

9  9 

8.9 

20.4 

25.7 

9  9 

100.0 

100.0  | 

100. 0 

4.3 

0.4 

0.5 

•  •  I 

•  • 

9  9 

9  9 

9  9 

2.7 

0.9 

0.8 

8.2 

8).  5 

1.0 

39.2 

47.1 

7.2 

0  • 

•  • 

9  0 

O  9 

9  O 

168.2 

142.6 

263.7 

959.6(g) 

301.4 

- 1- 

392.7 

4112.0 

13.0 

12.0 

0.2 

•  •  I 

•  9 

9  9 

9  9 

( 

•  .  1 

! 

55.8 

36.3 

6.4 

•  • 

H 

0 

0 

. 

_o  ^ 

100.0 

100.0 

II. 0 

9.3 

0.3 

•  •  1 

•  • 

9  9 

9  9 

-  | 

18.7 

15.4 

4.2 

8.4 

9.1* 

11. 5 

21.2 

125.7 

562.8 

1357.3 

00  I 

•  0 

9  9 

O  9 

l 

•* 

221.8 

500.6 

2814.8 

1320.0(g) 

4o8.6|] 

HI7.8. 

5449.1 

30.8 

32.5 

24# 

•  • 

•  9 

9  9 

O  9 

9  9 

54.3 

44.8 

51.7 

9  9 

1 

100.0 

100.0 

100.0 

35.4 

71.9 

62.5 

•  • 

•  • 

0  9 

9  9 

9  9 

24.7 

54.1 

44.7 

II. 5 

12. 4| 

32.6 

28.1 

455.6 

L 

504.4 

2178.0 

160.0  I 

39.9(g) 

0  9 

422.0 

3178.3 

1000.0 

925.0 

5300.0  I 

1634.1 

3400. ob 

4e6.9  r< 

3400.0 

13.4 

14.7 

II. 2 

1.4 

1.2 

9  9 

2.2 

27.3 

29.4 

27.0 

32.5 

I 

100.0  | 

100.0 

100.0 

100.0 

100.0 

4 - - - 

[00.0 

100.0 

100.0 

100.0 

. » 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0  ! 

L 

100.0 

100.0 

L 

100.0 

i.  Skilled 
Workers 


2.3 


2.2 


3.0 


35.6 


%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


ii.  Semi¬ 
skilled 
Workers 


iii.  Unskilled 
Workers 


Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 

Employed  (000's) 

%  of  those  in  occupational 
category  in  sector 


i 


15.5 


63.7 


94.8  891.7 


/° 


of  employed  in  sector 


TOTAL 


Employed  (000*s) 

%  of  those  in  occupational 
category  in  sector 

%  of  employed  in  sector 


945.1  310.2 


8.1 

100.0 


9.1 

100.0 


284.1 

J  8.3 

100.0 


129.0 

42.8 

66.4 

32.4 


80.0 


256.5 


43.0 


2550.0  536.5  194.3  136.5  *1150.0  * 

»  1  , 


13.  x 

100.0 


4.6 

100.0 


4.0 

100.0 


6.0 

100.0 


1536.7 

13.2 

100.0 


G  =  Greece 
I  =  Italy 
P  =  Portugal 
S  =  Spain 


das/mrp/66.i 


Division  of 

Economic 

Activity 

Figures 

refer 

to: 

1 

Occupational 

Category 

a 

Scientific  and  Technical 

Employed  (000 1 s) 

7.4 

Professional  Workers 

%  of  all  in  occupation  in 

sector 

4- 

* 

%  of  employed  in  sector 

0.2 

Other  Professional 

Employed  (000' s) 

Workers 

%  of  all  in  occupation  in 

sector 

, 

%  of  employed  in  sector 

,  , 

Administrative,  Executive 

Employed  (000's) 

3.7 

and  Managerial  Workers 

%  of  all  in  occupation  in 

sector 

* 

H 

%  of  employed  in  sector 

0.1 

Technical  and  Related 

Employed  (000's) 

11.1 

Workers 

%  of  all  in  occupation  in 

sector 

■3- 

%  of  employed  in  sector 

0.3 

Clerical  and  Sales 

Employed  (000 1 s) 

18.6 

Workers 

%  of  all  in  occupation  in 

sector 

00 

o 

%  of  employed  in  sector 

0.5 

Farmers,  Oattlebreeders 

Employed  (000's) 

3672.4 

and  Fishermen 

%  of  all  in  occupation  in 

sector 

100.0 

%  of  employed  in  sector 

98.9 

Total  Workers 

Employed  (000 's) 

_ 

(i,  ii  and  iii) 

%  of  all  in  occupation  in 

sector 

- 

%  of  employed  in  sector 

- 

i.  Skilled  Workers 

Employed  (000' s) 

%  of  all  in  occupation  in 

- 

sector 

- 

%  of  employed  in  sector 

- 

ii.  Semi-skilled 

Employed  (000' s) 

_ 

Workers 

%  of  all  in  occupation  in 

sector 

- 

%  of  employed  in  sector 

- 

iii.  Unskilled  Workers 

Employed  (000's) 

%  of  all  in  occupation  in 

- 

sector 

- 

%  of  employed  in  sector 

- 

TOTAL 

Employed  (000' s) 

%  of  all  in  occupation  in 

3713.2 

sector 

[>- 

C\J 

%  of  employed  in  sector 

100.0 

DAS/MRP/66.1 
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G  =  Greece 
I  =  Italy 

Table  I.b  ,s  .  Spain 

Distribution  of  Employment (a)  by  Occupational  Categories Cb)  and  'Divisions  of  Economic  Activity:  Target  Year 


# 


RF/66.1 
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Table  II .a 


Gross  Domestic  Product  by  Sector  of  Origin,  M.R.P.  Countries:  Base  Year  and  Target  Year 


106 

Drachmae  at 

109  Lire  at  1961 

10^  Escudos  at 

10' 

Pesetas 

at 

106  Turkish  Lira 

10' 

Dinars  at 

1961  Prices 

Prices 

I960  Prices 

I960  Prices 

at  1961  Prices 

1962  Prices 

Kigor  Divisions 
of  Economic 

GREECE(a) 

ITALY (b) 

PORTUGAL(c) 

SPAIN(a) 

TURKEY 

YUGOSLAVIA 

Activity 

Average 

Average 

Average 

Average 

Average 

Base 

Target 

annual 

Base 

Target 

annual 

Base 

Base 

Target 

annual 

Base 

Target 

annual 

Base 

Target 

annual 

Year 

Year 

%  change 

Year 

Year 

%  change 

Year 

Year 

Year 

%  change 

Year 

Year 

%  change 

Year 

Year 

%  change 

1961 

1974 

1961-74 

1961 

1975 

1961-75 

I960 

I960 

1975 

1960-75 

1962(e) 

1977(e) 

1962-77 

I960 

1975 

1960-75 

A-fcjRI  CULTURE 

28,400.0 

43,400.0 

3.3 

3,297.0 

4,350.0 

2.0 

16,171.0 

142.8 

213.7 

2.7 

18,367.2 

31,958.9 

3.8 

1,055.0 

2,228.7 

5.1 

% 

30.2 

19.8 

17.0 

11.0 

25.3 

26.4 

I6.5 

39.1 

22.5 

28.1 

15.4 

Mining 

1,116.0 

3,750.0 

9.8 

208.0 

500.0 

6.5 

422.0 

11.1 

22.6 

4.9 

986.5 

3,442.9 

8.7 

•  •(g) 

..(j) 

•  •(a) 

% 

(f) 

(f) 

1.2 

1.7 

1.1 

1.3 

0.7 

2.1 

1.7 

2.1 

2.4 

•• 

•• 

Manufacture 

17,174.0 

52,640.0 

9.0 

6,327.0 

16,320.0 

7.0 

23,970.0  (<*) 

124.4 

392.9 

8.0 

7,093.2 

29,862.4 

10.1 

1,414.0 

6,815.7 

(d)OO 

11.1 

% 

(g) 

(g) 

(d)(k) 

18.3 

24.0 

32.6 

41.3 

37-5 

23.1 

30.4 

15.1 

21.0 

37.6 

47.0 

Construction 

5,290.0 

15,460.0 

8.6 

1,405.0 

3,620.0 

7.0 

..(d) 

25.1 

101.8 

9.8 

2,724.6 

11,470.6 

10.1 

216.0 

1,000.0 

10.8 

% 

5.6 

7.1 

7.2 

9.1 

4.6 

7.9 

5.8 

8.1 

5.8 

6.9 

Electricity, 

1,476.0 

6,950.0 

12.7 

527.0 

1,450.0 

7.3 

1,595.0 

13.6 

48.1 

8.8 

..(f) 

..(f) 

..(f) 

71.0 

321.4 

10.6 

Gas  and 

Water 

% 

1.6 

3.2 

2.7 

3.7 

2.5 

2.5 

3.7 

t  , 

,  , 

1.9 

2.2 

INDUSTRY 

TOTAL 

25,056.0 

78,800.0 

9.2 

8,467.0 

21,890.0 

7.0 

25,987.0 

174.2 

565.4 

8.2 

10,804.3 

44,775-9 

9.9 

1,701.0 

8,137-1 

11.0 

% 

26.7 

36.0 

43.6 

55.4 

40.7 

32.3 

43.7 

23.0 

31.5 

45.3 

56.1 

Trade , 

13,026.0 

29,980.0 

6.6 

2,488.0 

4,180.0 

3-5 

6,381.0 

75.9 

166.1 

5.4 

7,469.0 

27,485.9 

9.1 

418.0 

1,528.4 

9.0 

Banks  and 

(b) 

(h) 

(1) 

(1) 

Insurance 

% 

13.9 

13.7 

12.8 

10.6 

10.0 

14.1 

12.8 

15.9 

19.3 

11.1 

10.6 

Transport 

and 

7,292.0 

18,180.0 

7.3 

1,331.0 

2,360.0 

4.2 

3,563.0 

36.8 

84.5 

5.7 

3,194.3 

11,755.0 

9.1 

240.0 

1,043.2 

10.3 

Communications 

% 

7.8 

8.3 

6.8 

6.0 

5.6 

6.8 

6.5 

6.8 

8.3 

6.4 

7.2 

Government 

20,023.0 

48,540.0 

7.0 

3,856.0 

6,750.0 

3.8 

11,764.0 

110.0 

263.6 

6.0 

7,140.2 

26,275-0 

9.1 

341.4 

1,552.5 

10.6 

and  Other 
Services 

(i) 

(i) 

(m) 

(m) 

% 

21.4 

22.2 

19.8 

17.0 

18.4 

20.4 

20.4 

15.2 

18.4 

9.1 

10.7 

SERVICES 

TOTAL 

40,341.0 

96,700.0 

7.0 

7,675-0 

13,290.0 

4.0 

21,708.0 

222.7 

514.2 

5-7 

17,803.5 

65,516.8 

9.1 

999.4 

4,124.1 

9.9 

% 

43.1 

44.2 

39.4 

33.6 

34.0 

41.3 

39.8 

37.9 

46.0 

26.6 

28.5 

TOTAL 

% 

93,797.0 

100.0 

218,900.0 

100.0 

6.7 

19,439.0 

100.0 

39,530.0 

100.0 

5.2 

63,866.0 

100.0 

539.7 

100.0 

1,293.3 

100.0 

6.0 

46,975.0 

100.0 

142,251.6 

100.0 

7.7 

3,755.4 

100.0 

14,489.9 

100.0 

9.4 

Sources:  (1)  Final  Working  Drafts  of  M.R.P.  Reports: 

Table  5  (obtained,  from  the  Division  of  Economic  Planning,  Ministry  of  Co-ordination,  Athens) 

Table  21  (obtained  from 'Donn4es  de  1 1 ISTAT  elaborSs  par  la  SVIMEZ’j 
Table  38  (obtained  from  Spanish  National  Accounts,  Ministry  of  Finance) 

Table  4  (obtained  from  "Economic  Surveys  by  the  O.E.C.D.  -  Turkey",  O.E.C.D.  May  1963);  Table  6 


Yugoslavia:  Table  II  and  Table  III  of  the  appendix  to  Chapter  IV 
(2)  Other  Sources: 

Pertugal :  "Statistics  of  National  Accounts,  1955-1962  Supplement",  O.E.C .D.,  April  1964 

Turkey:  First  Five  Year  Development  Plan  1963-1967,  State  Planning  Organisation,  Republic  of  Turkey. 


Greece : 
Italy? 
Spain: 
Turkey: 


(based  on  output  figures  in  the 
Development  Plan) 


Notes : 


(a)  Gross  Domestic  Product  at  factor  cost. 

(b)  In  M.R.P.  Report  these  figures  were  labelled  as  follows:  Gross  National  Product  at  factor  cost,  account  taken  of  sectoral  overlap.  The  sectoral 
figures  cited  are  the  same  as  those  appearing  in  Table  I  (Statistical  Annex)  Economic  Surveys  by  the  O.E.C.D.  -  Italy,  February  1963,  which  are 
labelled  Gross  Domestic  Product  at  factor  costs  including  sectoral  overlap. 

(c)  The  M.R.P.  Report  for  Portugal  gives  G.N.P.  at  factor  cost  for  1958  at  1954  prices.  The  corresponding  data  on  employment  is  given  for  I960.  In 
order  to  make  the  two  comparable,  G.N.P.  at  factor  cost  for  I960  at  current  prices  has  been  used.  No  projections  were  made  for  1975  in  the 
M.R.P.  Report. 

(d)  "Construction"  is  included  with  "Manufacture" 

(e)  M.R.P.  Table  4  industry  origin  proportions  of  Domestic  Income  were  applied  to  G.D.P.  at  factor  cost  derived  from  Table  2  (Statistical  Annex) 
Economic  Surveys  by  the  O.E.C.D.  -  Turkey,  May  1964.  Figures  for  1977  were  derived  by  applying  output  indices  (M.R.P.  Table  II. 6)  to  base 
year  figures. 

(f)  "Electricity,  Gas  and  Water"  is  included  with  "Mining". 

(g)  M.R.P.  Table  4  does  not  separate  Mining  and  Manufacturing.  Division  was  obtained  by  taking  manufacturing  value  added  from  Development  Plan 
Table  85  and  attributing  residual  to  mining. 

(h)  Includes  "private  services". 

(i)  Includes  "ownership  of  dwellings". 

(j)  "Mining"  is  included  with  "Manufacture". 

(k)  Includes  "arts  and  crafts"  in  the  socialist  sector. 

(l)  Includes  "arts  and  crafts"  in  the  private  sector. 

(m)  Comprises  the  difference  between  social  product  as  defined  in  the  Yugoslav  M.R.P.  Report  and  the  O.E.C.D.  estimates  based  on  the  assumptions 
made  by  the  O.E.C.D.  Surveys  as  regards  the  conversion  of  social  product  to  Gross  Domestic  Product  on  O.E.C.D.  definitions. 
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NOTES  TO  TABLES  I. a  and  I.b.V.aand  V.b 

In  as  far  as  it  has  been  possible,  an  effort  has  been 
made  to  get  employment  figures  on  a  consistent 
comparative  basis  for  Spain,  Greece,  Portugal  and  Italy. 
Because  of  the  problems  arising  from  the  inclusion/or 
exclusion  of  the  armed  forces  and  unemployed  persons, 
this  has  not  always  been  possible.  Where  information 
has  been  available,  estimates  for  the  armed  forces  have 
been  added  to  the  total  in  the  service  sector,  even  if 
the  corresponding  occupational  breakdown  has  not  been 
available . 


For  all  four  countries,  the  occupational  categories 
chosen  were  those  presented  in  the  M.R.P.  Report  of 
Spain.  Thus  "Scientific  and  Technical  Professional 
Workers".  "Other  Professional  Workers",  and  "Technical 
and  Related  Workers  correspond  to  the  major  group  0 
of  the  I.S.C.O.  Classification  of  occupations.  The 
first  two  groups  mentioned  above  are  as  follows: 


(l)  includes:  architects,  engineers,  land-surveyors; 
chemists,  physicists,  biologists,  veterinary 
surgeons,  agricultural  engineers  and  similar; 
physicians,  surgeons  and  R-ntists; 


(2)  includes:  schoolmasters,  teachers  and  research- 


rm 


h  — 


‘O 


rs 


Ui 


workers;  priests  ana  comparable 
religious  orders;  lawyers,  artists,  waiters 
and  similar  workers;  professional  and  similar 
workers  (accountants,  social  workers,  library 


workers,  archivists. 


economists,  registrars  and 


statisticians).  For  further  details, 
"nomenclatura  y  claves  de  cod ifica cion 
clasif icaciones  del  censo  de  poblacion 
(I.N.E.).  An  effort  has  been  made  to 
the  classifications  of  the  other 


three 


see 

para  las 
de  19^0" 
adapt 
countries 


as  nearly 
Nor1 


as 


possible  bn  that  used  by  Soain. 


Technical  Wo r ke r  s 


are 


and  other  Professional  Workers 
included  with  Scientific  and  Technical  Professional 
Workers . 


Information  is 
skilled,  semi- 
Services . 


not  available  for  breakdown  between 
skilled  and  unskilled  workers  in  the 


Other  Professional  Workers  are  included  with  Scientific 
and  Technical  Professional  Workers,  as  the  Portuguese 
classification  does  not  distinguish  between  them. 


DAS/^u/SSo 


f.)  Other  Professional  Workers,  and  Administrative, 

Executive  and  Managerial  Workers  are  included  with 
Scientific  and  Technical  Professional  Workers,  as 
sufficiently  detailed  information  is  not  available  to 
distinguish  between  them. 

g)  Excludes  all  services,  for  which  details  are  not 
available  /see  Note  (d/7.  Employed  in  these 
categories  are  1481.0  and  2077.4  in  the  base  and 
target  years  respectively. 

h)  Total  includes  the  armed  forces.  The  breakdown  by. 
occupational  category  is  available  only  for  the  active 
civilian  population.  For  this  reason,  distributed 
parts  do  not  add  up  to  the  total.  Percentages  are 
calculated  excluding  estimates  for  armed  forces.  . 

i)  As  an  estimate  of  the  occupational  breakdown  for 
education  in  1975  is  not  available,  the  same  propor¬ 
tional  distribution  has  been  used  as  in  I960. 

j)  Estimates  of  employment  in  Education,  other  than 
estimates  for  Professional  and  Related  Workers,  are 
not  available. 

k)  The  total  includes  an  estimate  for  the  armed  forces, 
and  a  residual  of  persons  for  whom  a  breakdown  by 
occupational  category  is  not  available.  These  items 
account  *or  approximately  100.5  and  82.8  thousand 
persons  in  the  base  year  and  target  year  respectively. 
Percentages  are  calculated  excluding  the  estimate  for 
armed  forces  and  unclassified  residual. 

l)  Education  is  included  with  Government  and  Other  Services. 

m)  Refers  to  teachers  only. 

n)  Construction  is  included  with  Manufac ture . 


Sources :  M.R.P.  Reports  for  Spain,  Greece,  Italy,  Portugal 

also 

Results  of  the  Population  and  Housing  Census  of 
lfth  March,  1961.  Sample  Elaboration,  Volume  II, 
Education.  National  Statistical  Service  of  Greece. 


